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i jrtift i^Sj 4-uJ O^J^ U' t5^ f*J.J^ t ^ a cH-^J * Iju-^}* Aj <3aii j 






j^ JSjV 3__ «•%!! < _J Jj) >,-&! l_j1 3S1 41o>Ju JjSfl j^ilj 







jj — jjiii <-jts ^jisii ^jjj t t«iiflji j *%ii ^jSc ^ 



t *jjVi<; ,„yi VJi 4 itaj cas* tf'^i is A 3 ,l\ £jA\ i - fa-* \j ^&\ 











bUlI U^uaiu 2u*±\iJ\ ^jl*il Z^l (J ?j£\ c>Vl CAj 




iLJl itkwSn UjjLaj ^JJ*1I ^JiUi ^rt^ t n ^ CjUjubUjll 3iaJ Jc 
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| j« ^ \ ) r \ A.W £ a Sj_ik-all j Jjwlc- OLulI Joc ^ilafi J_£lill 
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<$ jsUJl frft^i^ O"* 3 J 





<jjji jjaia auJin 
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fga>jl| (^takjil 4^1 ajuu 
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G, H J J,K,L,M,N,0,P,Q 






i ^jualj^Sl (jjSj (j) ^lc Jaflfl (jjol t <ULc3£| Jbu ta^ajalt I^A ^oUiU 




:i_a*I*]! ij-J jhu*3j < ^W^ J V*H £*M 

\j ^ * 3j"^ A M .J-J^l ^IjLulVI A W »1 a 1 S\\ J 





,J1 &! ^O J^^t *lj iMl SjL_jtu>S/lj A--. ^-> J J-A^iC J 



«* * 




* t-jllo ^l^fi >l*aJ JjSS^lij J JO (JlJuo. (Jk JJ&^\j ft^Uo 
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jj_j£1I itLaVl £&>&j ±J&j {&*! rlji^lj ^yi tiiaJ *-»^ Jj 



J*>^ 



J 



L> 
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ttl 
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L^cl SJjLuiVl S^LJI 




^1 jl£L «tfj L£ 




>j^ cs i& 
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UJI 




a^unji A^*i\ ijiallo (JLloALu) 






^1 A\ du^jl / SJuwJl Ala^S ^111 J^l N fl ? tt .' Aj^all ^» - »^ j IJlA 




I 



<^ 





<o 



I Jo *ij£jl J 



ail I"* ~| jij ^ JU^Jttl 




% « * 







I 





uj>^ s J JjM ^£j 



(_5jl jll ^JO aIuSA / .\luAlj 




I 



jSj^l iilj 






gallon 

.CljSiM j> 4.5460 c?jU-j c^jjLljjuaVI OjMj -^Ijilll <> 3.7853 



Galois field = root field = splitting field 





<J£ ^jl jSj &] £« t n U^ic jliual F* cWl tjjlj n 
. «! Jo F .alJfi*l£ F* l+j> A>J3 Vj * jLucVI ^ 
(E. Galois, 1832 ) "Ijtt* ^jUjI" ^jill ^11*11 JJ ^Ik^ 4_iudj 

( extension of a field JSa. :>! Jial : jlajl ) 



N 



» j**" *>0 



Galois group 






F J— SaJ WuL p JjiaJI Sj££l IjlU J5^ j* F* ^ ISI 

a(x) = jc U-J <^l F* JtaJl a A^lttl dj^£L£iil 
cJli^V — jJlu Sj oj *^ AISLuua I jilat *„>•_; cJJ^J * P is^i x ls*^* 




P J 



liual 



Y 



"Ijlt*"^ 



theory 



ilili p ^ ^ % J>& G IjlL* IjaJj F* 1_jJU JSaJ Ajjki 




a: ol_£ » ^] -^j « w g sj-jii tjtLu a: jlj o&j) ! j^ 



I jil—a. o_>«j £j£j : Jlall ^jlaLall Jl udli c?^j . ( G J] cyA&j a 



3—bU-all Ciil_S lij Jail 2LLIS F JS=* Jl ^ulU p jj^ lj& 

taj-a Jj^a. J& (5jS=kJ Cll jJJau Ajawil jJ .P J (Jail ALU p (x) = 

■f*-° jj^a. Jc <^jJa>J ujljJJ»J ^JaiiiljJ 



SljL* 



game 



&g — 1 ^daj (JcljS icjASk-a {jSj (fijaj J>l jfijM (3* tlAfij^au» j' •iljW £)jU (jjdUj 







J >-_ J uj_£_ J .-U <-*HV\j SljUalt *^_it J) ^.ijj -Jill «_ijj_Jlj 



.^14 



game, circular symmetric 



b gjj t l-U A*l JV1 A-* tSjUB iJ__»ll ^-alifr <Jk \^J9 V, Q>rt tJS JJuaUfr Jl 



. JU1I Ub-allj JjVl O"-- 1 v* eja-} J*-Vl >->-Jlj ttj^ll 



<LuJx_ll Jj1_1 £__ <_§fllj2 SljU-a 



game, coin-matching 



( coin-matching game :j__l ) 



r 



game, "Colonel Blotto" 



"j3^ jjkii" siju. 



CC 



Colonel Blotto" game ' J&\ ) 



*t <- 



game, completely mixed 






(game, solution ofa two-person zero-sum 



ftjSuu SljL* 



game, concave 



Sl^)U>ui a*iAj . <— UiiSLolI *H* aII 



3111 






aJ5l jlu,) Jjaj ^ill 



a: 



Jjilall ^ 



-M(y,x) \& ui&a a!\^ C5 2ll 4j^a1I sIjUaII *-* Lulla ^jjSj 



( game, 



convex 



4j^^ja Si J^±a l ^>Jajl ) 



4jJ^a 



S Jua SIjLa 



game, concave-convex 



Afey) 



t-J UlSjftll 4_Jl^ Vg Jflj C 




^L^VI l^£* cjj^js ou Si jLu 



CL-1 



JL 



\&a\\ ahl rtti C-J&3UI Aj^-ul jlluil <JJ-aJ L5^ 



f *>■■<*" # S±jJi\ 



( £»»4 



v* 



convex 



X j^ulLoU AjjjiiJLj S^*i* 

3UI 3j7*jMj4jml cJlLoj /gJiil j; jt&Lall Aajuallj 4jJ^aj 

Aj^s^a SljUa j game, concave Sj*a* SljL* : jlajl ) 



game, continuous 



^t^«*« SIjLa 



{ continuous game 



rjfcsl) 



game, convcx 

M*,y) 




51jV» 



i_ 1 1 n£ ftli 3J)j l^JSj '_>4*-a < -it. < aa>V 1 l^'-X* (j^j3 0&i «Ijlfa 



i 




j ,c jnflatt c5-5^ t-Jc!&JI Aja^l JLJ Juaj (^ill ^ J^UU (jS Aj^-o 

( game, concave *j*£* *l jW* : j^\ ) 



AjjjUj Sljljua 



game, cooperative 



( cooperative game : j^) 



SIjUaI J^tui Jiui 



game, extensive form of a 



game, normal form ofa SljW^ t£^*Jt J^uiM : jJail ) 



ojj.ia^ft Stjbua 



game, finite 



.Aj^aaII aSj^olS i* \*y\ y\ Jp**j\ qa \j w * tDc- Ljj&I^ lgj& cJJ-y *t J^° 



game, infinite 



.AijiS cpUaV V* j S J^ J^^ ^^ ^AiaJ J 1 ^ 1 



A-ujUj jjc SIjUa 



game, noncooperative 



( coalition cJlAjj! : jl^l ) 



LiuiLftli 4jjLua V SIjUa 



game, non-zero-sum 



,Tji.^ (fijU*u V (JaiM <-5 ic lA jljji .laJ <-i QUC.>Ul C-.iial&a p' y^A SljliA 
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StjUJ gjUli J141I 



game, normal form of a 



.IgJ <LL£ja1I c, i mSLJI -UI J jl -ABjAjuoaj i^^j^ntj&jual <UV^J SljLall cJ 




f tfjfl Sljt^a 



game of survival 



• Lo&^V SjLuaaul fJJ (^^ j-aluUj jfijua /c^l Ifllm^fl LApj3 (JH Sljlfa 



jjj^ SjjJS 5ljt^4 



game, polynomial 



. [0,1] ASJi^l SJiall Je. Ui y JX olifcJilj^VI ^ ^ 



( game, separable Jjuaill £L15 Si jL* : jlaSl ) 



^«S>» Sljl^a 



game, positional 






( game withperfect information cliLojk-aJI £*13 Si jL* : jlail ) 



game, saddle point of a 

max(min fl„ ) ^ min(max a , ) 

t j * j * * 

* max(mina {/ ) = min(maxa ff ) = y o^ '^j (^' «jlajlafl c5j^ '^1 

(".3 j«%1 CC-JJJJjli C5 ic CJm^niH ^-JJLallj ^Uh^N aIsulaII ^y^-^ 7 j I cJ^Jai 

^ikll u^^UI J3i» lijj t< 1 rui^U <JF ^M ujo!5UI UjU^j ^511 *ksJI ^l£ Ll 




^ 



: £)l (Cl ' yt»<^\\ «Jaat^lf UJC^Ul Ub jtt^Lj 



y = a = max a = mm a f 



payoff matrix <— i»j i^ * \ 1 Aiji*-o-» : jJail ) 



t^yfliiS *li$ SljL^ 



game, separable 



Sj^j-aB (Jfr L^jSI «/■h<aB AJU Aiualo «I jU* 



M, N 



Af (*.j0 = S^/iW*^) 



U-o 



i [0,1] 2L_Sli*ll sjLJfl 4^-Jft L-ojS <j1 ji5 — S diW>! y J x ii 

.lU4U aus» sijM <> 



game, set of basic solutions of a 







Aj-Jji (^ ulu£a9 <l»ji-a 51 jlf» J» 



game, solution of a two-person zero-sum 



. jz?i\ sjLuaa. tSj\**ji ta^ji < , . Un^ A ^ji £# *l jb* J* 



JLBUUS|J^4 



game, symmetric 



( game, w/we o/a Si J+* -kyS : . jkM ) 



v 



SijUfA 4aj$ 



game, value of a 



^—jjlij l$_J JSaaSj t ji*-a j^l l^uiL» opjS OtH »1 jW* (£4 -Wo* g ■"& 



( minimcoc tkeorem ((jaSLaibAlI) ^JalcVl j**-ai ^jjlaj :jJ»jI ) 



CiUjk^t 4juaSU Sljtf* 



game with imperfect Information 






3U1 .aJ U^c. Uij«j V Jfrl ^Jfr S^l j *£j=>. l^a Sl jL* 



Si jUall <J ALUl OlSjaJl 



(iiUjI«-*H 4^tl3 Sljlf* 



game with perfeet information 





V JS1 ^_£ </*3&jj ^J" :S ^> S jj^jJb l*J St jliall »:& Ju .Si jUall 



Ju Aijy-a AjaJil jJLjjI 



fc.ji<ji5Lofl AjjL^ SIjUa 



game, zero-sum 



LojI J jLa I44& ^u&^UI <j£ (JihK^ p ja^a Sl^lf* 



games, theory of 

<^-i J-JuVl «-ij»-aall$ t>^ « ( J .V. Neumann, 1957 ) "cjUiji Oj» Oj* 



K 



.AjJajlxl«It kJLuoaII &L*aji 



^•^ &l3j3 



gamma distribotion 



^sc) JUs^VI £* jj3 ^ ,J J** 3 ' ^W r j 4 utaj* l^ «^jh» *4+yM 



A 



4£**ll 



JK T(r) 



r(x) U^illJ 



gamma function F(x) 



: t /i\£toj,u& tl& 



00 



r(x)= je'V*- 1 * 



J* 



L. 



Si X . (> JjJto^l * >JI OJ^ ^^ J J*^ <> J^* 




X 




J ^j«j11 o- «u? .t£>» Tas* jc Oj* ^ ^ J*"^ i> 



r(x + 1) = xT(x) , r(i) = i 



n ~**- "• «ii& c,5* ^' J 



r(«) = (n-i)! 



Liui 



r(i) = V^ . r(|)=^ 




l Jj&Vl Ijc. Ua ajSj-11 .abcVl J£ Att Jo *M (,^1^ JlJfi-» ^j* 



Ajfcttll j£ U* ^ 



gamma functions, incomplete 



u 



tilUI 



K«,*) = [TV* , r(a,x)= p fl - ! e-^ a> 



O 



J «Jb jjuB t> gjii 



i) r(a) = y {a, x) + T(a, x) 
ii) y (a +1,jc) = ay (a, x) - *? e 



a *-* 



a _-jc 



«O T(a + 1, x) = ar(a, x) + x e 



„ , ,.»„a+j« 



/v) ^,x) = S ( 1} X 



f nl(a+n) 



1 



gate 




(<£LuAaJI ^fl) *j| jj 



CjI jLil J SjLSI 




ll J}} JaSSj ctjri OjLui] Jj^AJ T ""'J T^lji* 



4ji,niflH Jjfl <LUatiaJI AIjUaJI = 4aL^li2l| "o-jU" 4Jilx4 



Gauss' differential 



hypergeometric differential 

ometric differential eauation 



:j]tf) 

(C .F . Gauss, 1 855 ) 



(^luatiSlt iui^ J!) "tpjl*" &t*u 



Gauss' eqaation (Differential Geometry) 




\Ji\ £&ul\*a aw 



a: 



pir -d 

EG-F 



n 



a^iaij jjVi Ltpfijii c> M>Ji UjIsls* 



GjFjE JjVl^Jo* 



^ 



1 



d\ F dE 1 9Gl 8\ 2 dF \ dE F dE 

H 



2H\du\EHdv H du 



dv\H du 



dv 



du 



H = J EG-F 



K 



1 



H 



K 



1 






2 



1 



a 



av 




i 



2 



ty\ 



i 



#lav(^£ 



1 



2 



a r h 



du\ E 



1 



2 



2 






■J| jluyjff J^»j ^UV^j j 



JJ 



s j jjuail ^ £bl**ll u& «U .siaJI j^ ^ij 






( Gomw theorem n Q»jW ^J** '-J**\ ) 



" j*A*f CljfcUS - "oajlV fe* 



Gauss' formulae = Delambre's analogies 



*&A O&J 1 J (&> J) £j*^ «-i*^j (fU» W J) 4^1 ^ I^J5 ^jS 



Bji,/ ddkll UjJ di3V£ tej .ISm p^LbVlj 3211511 VjijB lWj l?jj£ 



tt-jjSjill Je, 



c j b j a 



^a 1^1 *Llioll p^LbVlj 



C 



j 



^ 



<#* o'jW' l«j'jS a)± 



11 11 

cos— c sin— (A+B)=:gqs— C cas— (a -b) 
2 2 2 2 

11 11 

cos— c cos— (A+ B) = sin— C cas— (a + b) 

2 2 2 2 

11 1.1 

sin— c sin— (A~- 5) = cos— C sin— (a -b) 

2 2 2 2 

11 11 

sin— c cos— (A- B) = sin— C sin— (a +b) 
2 2 2 2 



Gauss' fundamental theorem of electrostatics 

(Jl ■ li? oli i^Sl A^jlail 3Lpj**Jl A£>JS ^aJaJ» J*\£jM J Jc jj-aS ^bjkj 
(lijlill uJjjJa cJj^aL^ (5 J^L) C— i\ fo uirtl £* Jli, (jjli-a jJ*« (C) ^jic. ,_jLj$£1I 



4Ja*^ufl lOli "^jV 4jj&2 



Gauss* mean value theorem 






«(P) = i UudS 

A" 




/2 ^cUSlb^uSlj P ^SB.UjSj-Sj3b R j C ^a*Us 



1 



U (P) ^-juds 



Lc 



C Jc J jWl J*-ai& <fc &} 



u 



Gauss' nlane = com 



t-iS>all (^jlutAlI =» "(jajla! 1 (fijluM 



'■acplane : jiail 



Gauss' proof of the fundamental theorem of algebra 



O^lUl (jl ^1$ Ij#a.ij J*3\ ;> LoA^i V^' ^l*-U „V^ J (ciaaJl 



a, & fjS i> £ jjl o^^ a, b lHju-UI J* 0£*jUM 



Gauss' theorem 1 



VhW *dj^ 



il£LoL-jtAj| ^^ A_Jb j * U ^luuil j^l pUaJVl J U:Ai* S jj$j£* AjjJij 




jVl O-— ££j c> *£>* l«5l2u!Uj ^LlJI IV JjVl ^Sj! t> i*JL&\ 



( Gauss' eguation "oijU" *hl*-» : jlail ) 



Gaussian integer 



^yjajJA ( tn 1 n JJfr 



( integer *y\ * n j^& : jJail ) 



jJL}Utf j "lijiJa" V£i 



Gelfond-Schneider theorem 








iA-&J l*-J£Ll** ^j_J Jj^_^ Sjj 'K ^LbUuftl Iji*. J5l-j V J^l J iJ ^ 




Ml 




j 1934 i±» "^jV dUUlI Aj jtsB «j» di^l 





V! /> :*&*!* J£ 1935 



"Jijil^ j^lu^li" ^.jjll ^Luiljjl! ^-Jlc Jl ^jJiill 4i«fi 
(T.Schneider, 1988) "j^ui jjjj£" <jUfrlj (A.O.Gelfond, 1968) 



NY 



general solution of a differential eauatiori 



ZAuMa &&ul pU2l JaJ» 



(differential eguation, general solution ofa : jiail ) 



*U1I j&J) 



general term 



cs^ J J£*J <^ Jj^aJl £***• «i J*-» V$i* O^aj AAjjus 



* * 




iiu 



generalized function 

^laa. pl jS Jk, «-ij*A t T Jj-slL» Jas* Jjb ^ i JxJI ^jlJ pl jill <J - ^ 

JS1 lim7'(0 II )=O d i**** ^ iJL-JNI . finite supports SJjia^ 





£1 jail >-aU& ^«ii . {(2)^ } CMu^W ilAautSL» J^j ^A jsuu^l ^1 f toL 



test fiinctions jlfia.1 Jl j^ 
JnnrK)=0 

B— *C0 



W^l ^hjUI ^USil 4jj&3 



generalized mean value theorem 



( mean value theoremsfor derivatives 






iil2LS*U ^Lui^UM 2Lu5» tL jiij: jJal ) 



\r 



ZauA\ V-iM jWSil 



generalized ratio test 



( raft'o tes* 1±A\ jW 3 ^ J J^l ) 



Sjjj^iJlJ 



generating function 



<*a Jl j^lt j! «lul jil! t> AjuIaL» AjSI^s V ALiLuaj 1*1£aj aic 4> 4Jta 



2UIJ t 3H*a .UmLiLtll c^Ll» 



(I-2u*+w 2 )~^ 



(1 - 2ux + u 2 )~% = Ji» (*)«" 



B -0 



■ 



generator of a ruled surface 



( ruled surface JLuo* aJaui :jksl ) 



/J12&9 7UXUtt AJUlI J 



generator of a surface of translation 



( surface of translation JSB& ^Jau» : jkil ) 



■ 

generators of a group 



5 (> tf jiVl >-aU«l^ S JjJI S>.jW J) £ o* >->Sft (fll & J lij 



4 «ffiiHfl ajjt\ JJ 



generators, rectilinear 



( r u/erf surface Jj^wm ^tkui : jJail J 



w 



gbudl 



* 




genus of a surface 






i — «» .(doughnut AjSL. ^£*£ uiu-aj *t)aui «Ajjuy ^tlaui) handles "(j^uUuS" (> 




gr ^& Igja (_piluil % jS LtjLjljjjia j^il^a ^J*" J^ (3J*-»M FUftJuJl 

^.ij»]! q 3 p C) ^^ is*"^ • cross-caps 3 jjj» *•» Ol^ltu qA jftfl 




geodesic = geodesic curve 

tf Kuil <__* J /«U»\« S J-_* 41« A*L5 JS (jjfi 5 Jtkui Jft ^Jaj» 



t^iji^-j SjL-JI j 5 <*-J& 4_*5ljM C^btlifl (JS lW t> V jia jjJfcfl 



J j ..oirfl * a (3^*^ ^1 ls^J^ -ijAjJl (j' IukiUi. (^uipjJsJil (Jabali .(jpjb&ll 

,(3jUa5lU f jiuo (^jUjij (yuipjaaJl $UauVl (J J jUawJI (^fr 

( geodesic curvature ofa curve on a surface 



gku J& LajjjJj^v S jJIJ 



geodesic circle on a surface 




4jjLA. JJJ C&Jj 5 fJo- Je. **3I j P AJU& cili* li) 



(5 

II 



■ ttt|H J ^A CJjk * P 2UaS3lb tjUJl gU IV 4jm»>j»*JN iUjl*J*H 




^ , „J Jup S j5U! »j|l r jldill « t.ni tU> U . P ^6 U jSj* 



. geodesic radius t5 juyjj^ jiaSlI 
( geodesic polar coordinates A^u^i j^l ^JaSSl £A$**f I : T >lsul ) 



n 



c^Uu" £lj* y» V^Jrf* &$**\ 



geodesic coordinates in Riemannian space 



( coordinates in Riemannian space, geodesic : jJadl ) 



1d 



gkui J& , ^W\t\ (jMOljgA f Uautfl 



curvature of a curve od a surface 






jJL- *«1 * .«? j *H £J , »>UjV1 £j£3 ^»*J U**-* C J] C Jaiufi 




C t5 — ic- ^LaVl ^^j-*U L)jf>j-il cAjaUjVI oh Zjjjfl y j *&*i 
1 



P 



tf ni>ljtf?J1 ^L-iaJVl (^ * c P Ato Jf (Jc </Jj-allj 



« 



*£**iL ulj«j P 41&1I .ito 5 nkuJ ^ C 




1 cosw 



p* p 



P Jfe C *UaJl — t^ja. 

P 



geodesic curvature, radius of 



/^ygJgaJ f UaJ^i jW tliAj 



( geodesic curvature ofa curve on a surface 



geodesic curve = geodesic 



(f*H*Sfr W^04 



geodesic : jJail i 



gku ^!e A^Jj^jJI S^IJttj ^LuaSmi £jlaNI 
geodesic ellipses and hyperbolas on a surface 



i> (j-Jj i> a (^jJJJjjtpjJaJl (^Liuall (jluuSj V J M (jt£ 1 JJj ( ^kuiM 



CjLiaJ^I £ji i S ^ S Jjil» *Lfc Jj ( C 2 J! C, c> J 




n 



u-v=const. t u+v=const. 







geodesic parallels on a surface 



i 



t> SAjskj ^U3lft ja.^5 Aila- 1 S ^* ul u* 6 o*^ (j** 1 * Q ljIS I i] 



liJi? lili ..L«Utfl Jb c ^JaS ^ 5 Jd ^Wj^JI ^jHUl 

( geodesic parameter s ^LjjjyjjjaJt ^JLaljUI : jfeal ) 



geodesic parameters ( coordinates ) 



t^ULjJjj^Jl ( tffii&f\ ) (jIjLll jtfl 



ClUialall £j£j lluau 5 wtkuil V ^ M LJIj&*tjU 



u = coms 1 ^ 



i'JjUUllj ( ^Lua^ij^gJl clit^jljiall (^ft ^Jjlc Ji*ahc- (Jk 



v = v« = co/wtf 



Jj-Jall «Jlat i 2 j ...j^ ? ti .*«< juiJI O—- U** *J"l*uM <i3l*B jj-aUc- <Jk 



• . fa> v o) J ( M i» v o) OrfiiaSjll 0^ 




2 




geodesic parallels on a surface £tlui Jc. ^m^j^JI oLjjl ^L*U : jlail ) 
( geodesic polar coordinates A^uyji j^aJ A^laSIi cAflj* 




V^AJ^ 'W»** «tf£4a!)fl 



geodesic polar coordinates 



drijWUtt dj$i liyaJ «kuil V j M (^«LpjgaL oUSIJaj 



U = COtttf. = « 



(^uipjs^it jUa&t uiU-ai! ^ v = V ddjSaJUB j 4 U = jkUj 



w 



v 



O Q jjWUtt (>uiU^ll && P ■*** ^J* 3 O 1 ^ J* v OjSjj 



V = V J 



{geodesic parameters ^UuiAijjaJl jIjUjLM : jiaSl ) 



geodesic representation of a surface on another 



. jiVI ^JajuJl ^jio UwOijoa. 



O"*^»* J* 



geodesic torsion 



</ 



'"■>■ « «M " t jfc U»^ alajl iij P ^JaSi Jkj& La *JauJ ^ i m ip jjjaJi /-UI 






jtiaw ^ u*44jft> &&A 



geodesic triangle on a surface 



(curvature ofa geodesic triangle on a surface, integral 



g Jim (fvaljj* y,**!* 



■ 

geodesic, umbilical 



( umbilical ^J^ :J&\ ) 



d^\J^\ £&*$ 



geographic coordinates 







u 



<A)M f ijiuV) i* 



geographic eouator 



( eguator eljluiVI Jaa. : jlail ) 



^uiJj^ *le 



geometrical science = geometry 



geometry 



'J*») 



/yUdift ilrutjla 



geometric average = geometric mean 



M 



U^ifr Aja.j-4 jl^&V 




1024 t 8 t 4 



j) 




bll^ ..tV^fl 




i&il JajuijLuI 




ioIaj) 





. V4x8xl024=32 



( average JauijSa : jlail ) 



geometric construction 

jljaJ jr"—; tlllfr^j «^llibj ' * 'F' «* ^jUJl SjSl^l fjjijj Ajjl jll c \ur\K\ 

t duplication ofthe cube <_j*£a1I ^aclua* : jlajl ) 




squaring ofthe circle 
angle, trisection ofan 



Ajal j <— u£j 



/jAJilLb JSm 



geometric figure 



.Ujj&j ililj_jluLaMj jSIj^IIj ^jSLuiaII JajlaaJlj JaSifl <J <-u£j3 L& 



z^uiJlIA J^4 



geometric locus 



HAD 



O* 







n 




•AjjSwl* AjjjISjJ iTjljLiljiaJ Jjij 



geometric magnitude 



^•Mtt&iA jJS 



ba 



juftjao 



^ 



J 




Luujj j J^Ul Jd* ^jui^b aIVj a1 JjS 



geometric mean = geometric average 






geometric sequence 



LH 

r 



* * ■" 



<^* — ""j 



l 



« 



JMlLull 



J 



« 



geometric series 



( geometric average 



'-J*) 



ip*l& (Z£\jU) &ul2u 





lAJj.1». J^c. <Jill ^LuaIj^I ^UjIILJI ajj^ij .^UuIjjJI 



■w,flr,ar 2 ,"-,flr" '] 



V* 



a 



JjVl U^j 



*iJUUljQ& nijUUJULLI 



P jill o* l^m V AJLLl* 



a + ar + ar 2 + • • • + ar *"' + 



t 1 • 



<£jLuy l*i* w U.U& ^1 ^jVl Jj^J! £j*^j 



ail-r n ) 
1-r 




IfrjV ta ^1 AJ cJjj3 LfciJC 



a 



1-r 



r|<l OAd^J 



geometric solid 






.SjSlI j ujsSJI Jj* ^jU jkMiSMt ^itiSy J 0^! fe' J*S (>« J** 



X» 



geometric solution 



geometric surface = surface 



georaetry = geometrical science 





ImI % uil^Ul (j-aljiil 4jjiI jJj pUiiVl 



^kui 



(jukllb njeu* 



( surface 



:jlMl) 



JLa%H *te 




(JIuj t5 iu /£^11 *!xll 



4jL«jft O^Ljau v« \ 



«•. «! 



geometry, affine 



geometry, analytic 



geometry, 



Ufiltl) iuiiS*]) 



( a#?«e geometry 



:j*3) 



ijLJaUl i*Al^ll 



( analytic geometry : jJaSl ) 



^ijSS^l^u^l 




,U*]t 03£ 




^^fil 



..iboVU ^aUJI CjLjJiJll cdliSj 



n 



geometry, metric differential 



kjJLutA (i£#l) Ui^Jl 

geometry, plane (elementary) 

C^JiEUSlj U j jll S" *4±£uu& J&iVl ^LL^i *jJ j^J oaSa^ <^B ^ub^I £j9 



. jjIj^JIj djUlihrtllj 



geometry, plane analytic 



analytic geometry 3 JjK*i 4j*iifc : jlaSl ) 



^kiu«VI^^! 



geometry, pro j ective 



. jGi»&l fti^ J&Z V ^ O-aljill ^U-lj^ ^A t^LuAiJA Jl£jil LliJ ^j& 



k&\ J& U^l\ iui^Jl 



geometry, solid analytic 






' (^1) ^tjifl Utf^ 



geometry, solid (elementary) 






TY 



4jjjSj3H JLm.%» 



geometry, synthetic 




geometry, projective ^Jali^l Ajui^II : jlad ) 



"Olj^" ^ 



Gibrat's distribution 







G( X ) = J_--X^ 



4^^^^^rt 



-Jin 



f1> 



girth 




I 

Uji i n\ o (Jjiajt I JA (jfjS 4jlaL ,J9 yrhtnl (jlajgJULiu* AJaLa .mrt <i (JjJa 

.«JaLaSl lifc (CjIum {$3 ^ **- J ^? J*"' ' " * LS^ A«Slj!l 'LaJ^LtSl AJalLolI 



£1*43*" ^tfJi 



Goldbach conjecture 



"r-Uilja. fj^ifi ^JuajjJi ClUjaljjll Jlc ^j A^ttJI t-UuS» 

(C. Goldbach, 1764) 



^311 Jjfa&uuil 



golden rectangle 



j AjjuiaSI j (^liuaVl JjWu^wntt HjLum (^alutAj £JJ* ^J «LaJwiSS £$Lai (J^ftUM 



1 



. 1(1 + ^5) <** cfekluLall tJ& JS*J (>JU»il ^jla 



Yr 



/^fe&l *#JaZl\ 



golden section 





rs.toiL 



p 



u 



i«4fc 



o»3 



45 .4F 



AB 



A Atflttll^ ^^t^SB 



•v 




«^■^■«1 



4P_1 






&& £*=u J ^Um jLJ 



jc 2 -x-1 = 



AliU-all 



jia.^jS^j 



Gompertz's curve 




I 



*' 



tkiyl . jv=Aat 





y=ka 



I I: 




H 




J 



I 



S jjjuaII ^jlo 4jLIaa cJjSj /~J2tla 



log>>= logfc+(logfl)& 



JC 








0<6<1 j 0<a<l 





SJ 



JC 




ao 



I AA'tft. 



J' 




A: 



growth curve j*ill 





(B. Gompertz, 1865) 



Gompertz's law 



" jSj#-j* B 6jtf 




at (£jLuU «Ul (Cl il^juOJA jl Jjjj Slijll (jLaoaJ (Jl C5 lc (>ajj (JJjlS 

.a\£jl1 jLfcia.1 .UV»"i && ^yuJl jA (JujM J £ijto «^ (J"' 

( Makeham 's law >^L." &>A5 : jla! ) 



grad 

(^ j- . S a H al— Jaili j-i AajUII ^JjIjSl 0* £&* £jrf Vj5» L?J^**» M JJ 0*^8 ^^J 



grade 



iS* 




jl jluLB Jf» 



^ 



Y* 




jl uuU j^uil jll pliSjVI -IajuS *" jla» (Cl t jUiu (Jaa ^jl J »,.iia> — V 



gradienl of a function 

jfc f(x,y,z) AM Ju» J ^i .CjUSh^JU **"&? ^-^ *A>*I 

V j c^l-ia-VI jjl*-« cIjUUjI ^i SJbwjII diigau* i, y , # 




<aJlxul jj^aII 



V = i — 4-y — + k — 

dx dy dz 






1 <J f(x,y,z) Ali d\ cb- -L5JU a£ j* ji «iUi (> gii» 

Jc 4Li3 ^1 .fe. Jjlll 4*1. <j_&ij «U3VI li* J 4A.il *i^ ^aUjVI 4&UI 

* ** 

f(x,y,z) = const. ^JajuJI J° U* J' 00 jJ**l 
( variation of a function on a surface ^ ajuB J 6, ^^ JfcJ^ : J^ ) 



•* — • 



424 jld J^l <&> 



gradients, method of conjugate 



(conjugate gradients, method of : jkil ) 



A\|JJP C&LUa Ci> J 4jj^ A^Jbu jjk 4-^>3S "^ijja»" *%> 

Graffe's method for approximating the roots of an algebraic 
equation with numerical coefficients 

A, . , lM.ir.ftM Jj^ /-A Ub jjJa. (fi ja.1 Aiiljua BUax^]| «LLUuJIj t^jjj (Jajjluli AJLjla 

tj^-jS Jfc ilw\j]l jU3aJ jjS-aj Ajla 1 |r,| >|r 2 |>k[>--> tlAiriJlaty (J&*5j 

t- > 1 gM ^ti e jA (>» .IJ^Aj AjjIIm Aa.jJ (_cL Judjll £* 3jjj§ ^jJI J dillill 





ro 




'.Igjb 3£ljJa]l tllljjj^j a1.\->"whU l^jlm^ 



(K. Graffe, 1873) 



"A&ljttf j \\jtf *Ldmu 



Gram-Charlier series 



" P »j^ o^jj^" JkjUiili cjU*iLjjii i ^ ji Uiiu^i ^ 

.(C. L. Charlier, 1934) B ^uijU ^Aijl JJ£!' ^.i^lj (J.P. Gram, 1916) 



# j 



a) j^ iiJbX4 



Gramian 




USlI Uj Jail j}kA -\ .>— * y ^j-wtllj I CJU-all ,-fl 



«I J 





(M*> l£*}J '«^J^ y J* 1 ' (^ <^$*1« U n U 2 , •••,«„ tilla. «, . «, 



Gram-Schmidt process 



Cki^a j >i j*" 4^ 



jjpa. «UaIulo ^)ju<au& AjuulLa £j* bA^uuja u-aU& AjuIjIa #*ujSu t <y\ **■■*! J^A^ 

( inner product space ^A± M J*- 3 p'j* • J^ ) 



graph 



(Ai J*** 








a AbU*l ^Ul JLill 3il*a ^b A£*c ^^ ^.j -r 




l4_J3b A-JWl ^Jb *M ^jLjill Jl&l j^lj o^Vl u^u ^j { x ,f(x) } 

y -f(x) lk\*A\ aaiij 4jiiiaj jA / Ail^SI Jlui (jj^ja 



tl 



junction -U! ^ t complex manber *-& j* ^& : jlail ) 
( inequality, graph ofan AjjULJ ^jUJI p*»j1I 



SXt&^ /JLj JLS 



graph, bar 







jwiSu^jLj J&A 



graph, broken line 



( aui jll jlail ) 




ffJSlyty JS*i 



graph, circular 



t 6 




SU 






V^J* 



graphical solution 



{Jl^l I (***" jJl (»1 «iauwlj U AliU-ol ^jj jES Ja. 



JbJLuatt jjjil) V&& <^W f - *^ = ^ri&J-^W </W f* - -^ 

graphing by composition ~ graphing by composition of ordinates 

^lj4— ui ^Si W—»J (Jjfci tJ'j^ ^ £\>°?"»£ U *lb J& l«jS JJSU ASjjla 







tv 




j fljH^aj 



graphing, statistical 

c graph, broken line jjuiSLo ^Uj {J$j* 

freauency curve jljSUl ^ W \ a 



aUJ) CpiiaJI &$a5 



gravitation, law of universal 

m, \ rtftl'i^ ) (Jju'tl o dyalaij <£» 0' c^ O*^ '"lAjU 1 <3»uJ" ^c-^-a Oj^ 







L__p vla F bb jIjlLa utuilluj 1 03 n 1 (Jj-aljJI «ffimaH JaaJl 

f = jb lfl ' a ^ 



r' 



«.1x11 < t vS-ji W cIjjIj /5AM0 OjIj A: «i«a. 



(A jLajj lj jlaull <>* AlftjS .\vsnj (universal constant of gravitation) 

.LjjSS 6.675x10"" cwVgsec 2 



iu^jty ^bJI ( U»» ) £jLtf 



gravity, acceleration of = acceleration due to gravity 



( acceleration due to gravity : jlail ) 



<W Sj- 



gravity, center of 



( centre of gravity '. jfc*\ ) 



(j*la& Sjflj 



great circle 



( circle, great ' jlait ) 



XA 



fia&i «a>L» **£ 



greatest common divisor 



(common divisor, greatest : jlail ) 



ioijiii f t2jVi 



Greek numerals 



jij — &i >j *^ajj i,io,io a ,io 3 ,io 4 ^i^cbu jj-j 4j9 Ci*xij ^ - > 



j** bja—a* 2H»1S vlilLoM >j\l UjSj 754 ^IjSI 5\l«a .&\j* q***. ju& J 



^ju— uJl 3 — jjUj^I i-ijjaJ £**>£ 4j9j alphabetic system ^Uiftfl fUiill -Y 
ij-ftV 1 d-** W&B ^L-Dj-^SIj 1,2,.. .,9 jfo^&yi « J-Ad ,^-JjSfl 




UjSJ i^ . 100,200 900 i^V 1 i** 5 ^^ *cj*~>11j 10,20,... ,90 




A t 5L_jH5SI 5 c. j^-JI (> £jUJ1 t_i jaJI jfc y/- djja. t 732 = yXfi 



<J#I -gu»' fc** 



Green's first formula 



JJJ W V 2 vrfK + JJJV W . VvdV=\\u^-dS 



s d* 



JC 




gkj 5 j ( fc^* iLj^a 3^ ) <^aai £tja <^ <** k £ 



a 




jii **i» dU3I <j ^bi^wi aslui j> — j v f~*Ji j2^» 



9w 



J_ull >_J$> V j ^ £J^ ^j j*A-» j 5 Jc ^ Jj-J 



« 



(G.Green, 1841) "ojj* p ji*-" tfjMP ^i^hJ ^ J\ ^^^ 4^2 



Yl 



Green's function ( for Dirichlet problem ) 

R 0-* P,Q 



("CiLijjjr U^\) "c&tf ta 





21£A*1L A3j\5 2LLSJ Q j Sj^il» 3LlaSj p d 
G(P,Q)=l/(4«r)+F(P) 




f r j 5 ^Jb JAb^ (|? j^n £1 jail ^ 4lku £ 




^^ttj** i? ^^I^h F j P0 <tf™cW 



.( G.Green, 1841) "(X* r jj* 0j*JJM ^^UJI ^U J) 4JbB ui**a 



Mtt "OiJ* H 4^ 



Green's second formula 



AAjjuall 







P i S ^l^u S.vk ^ ^!M1 £1 jail ^ Aiklo i? &y* 




II 



4l*" ^j>a 



Green's theorem 



(J Jc j-a2 (^Jjak I^^msj ^jl* 3 «(^JiuLftM ^ -^ 

JLdx + Mdy = JJ(^1 - ^-)dS 




c " 9x dy 

12 *till J**j (^1 «l^ftl J «J*Ut J*\S3» M&j .1*L»A\ jj^Jc. dS j 



r 




o, 




JV.F dv = Ji?.« dS 

v s 

( integral, line J**& J*^SSll J J*& ) 




Gregory-Newton formula 

^L-jltSLa t — && x ot x x ,x 2) ... ilulS lij -d Jc ^^ cJUSWtfl iX**» (^ *«*-* 

Oli aM^II SjktUlI fjSlI j-.,?,,?,,... «^£j JS3^» j*tf*U 

y(x) = y + fa + -±-^-!- % + -± 1 iA 3 ^... 




,i fl J — Mj _JkJI y U$ *-**! ijiiliafi JSLuwJl >£*il ^5 JC j 



LLua Jl 4*u-Jl ol& JjsJS tcHj^J (£ JJ*-U?> ^*J*^ u* J* 8 L»^ 1 U**^ 





ft>»J 



group 




SjL-c. u* ui) A^US V-» l*>^ljfc t> £ jj d* 1 "-«y' G <S4 






.j.njtH IJA jA «Jlill 0^ <? (> J* T J*-*^ t^^ «J* jM 1 <> 



n 





G (>o jaJ ji ^ i te G £y* ji^iift JSS ^jj —Y 



t— i 



i> 



.ftj^jll Ja^jJc UjLuLtt 




*"* ^* jiuoilj AjILuIIj -Ij^j-JI A^jau^all jl^cVt Ala : j-ojli Alui ^j 






group, Abelian = group, commutative 






X_a t J^fl ki^AL «_4>iil <jLc l^a JSaj S j*j 
(N . Abel, 1 829)" JJ <4j* jLs" ^jjtfl ^U^U jll fla, J\ i j* J ^«fi 



^jU3 5j4j 



grdup, alternating 



( group, permutation cfeiij S j-» j : jlail ) 



group character 

|/(*)| = 1* b£>« l^o /(a:) ujS Oj^ G Jo Aij« aJL^a/^lb ^ k~Jl 



character, finite ^j^« A^Ua : jlaSl \ 



'W s >0 " ^'^1 *>0 



group, commutative = group, Abelian 



group, Abelian : jiajl ) 



kj&JAbJAJ 



m 

group, composite 



( group, simple 3 Vij ' *i *J*J : J*& ) 



r y- 



• » 



group, cyclic 



^ajJ-iftJAJ 



cyclic group :jJa3l ) 



* - - 



group, finite 



A^U4»j-»J 



jj-ali«JI j> JjJa-ft iJfr Qa £j£B 4 v» j 



group, free 



ijiijAj 



( free group : jiaj! ) 



group, full linear 



U3 ^ s>0 



(i? - A l^jle ujjjLall AjI*&j «AjSjaII ijcVl Aj9 t> ^uabc- CilJ « $£j 



^unUiii SjHtJ 



group, fundamental 



( fundamental group :JsA\ \ 



*#a-*s>0 



group, infinite 







group, Lie 



y&>0 



£fe gjroup : jkll ) 



rr 



«tf*SLtf»>0 



group of symmetries 



symmetry JBL«3 : jlaSl ) 



H4 «.- O J 



A-tfiu *J4J <U3j 



group, order of a finite 



lA^jutfilj& JUc _A Aj^joaII Sjh«^ ^f*J 



*■ 9 * 



4i*t£ S J4 j 



group, perfect 



commutator of elements of a group *jmO c^jl-ajc. (JjjSIc :jksl ) 



- o « 



Jj^aS S^i j 



group, permutation 



permutation group : ,>lajl ) 



1 a f * '• 



group, quotient (or factor) 



( quotient space A^uiSSI <r jU> plja : jlail ) 



- « * 



4jL3sl 4Ja£ S>J 



group, real linear 






group, full linear <-»\j 4jl*i «!>« j : jlail ) 



>• jJl iA«Ai 



group representation 



{representation ofa group i Ja j J^aj : jlajl) 



n 



* s f 



Aiaiu^ljAj 



- • *. 



**ffLj w« *>0» *j- V^ v v> ^ > ^ v w 




t «r 



J*J»>0 



group, solvable * «. * 









N, c£ 



t d 




j» 




.UA 



7 -' o J. 









5^ - yj ■ j^xiXb J^J jl 



* ." UJ *£j *^i " J&^ 



- * 



^JjU1« S Ja j 



group, symmetric 



■* • *. 



permutation group J^ »1W : J^ 1 ) 



Iftjtajh S>*j 



group, topological 



topological group -J^ ) 






groupoid 





\ gr *\ yii 2bLc U j~aUc j> lJSj* £jj c£l MJS 



J7 4jft 



. J^ mjjj'v- e- g^ fe»j« ^ «^^^^ ^ 4,ai ^ " F 



growth curve ( in statistics) ^ ^ ^ ^ ^ 



r» 



g <& 



g set 






^UuJti^JI *^ 



Gudermanian 



kfllSLi !iA j . tan « = sinh x 433UII* v-ijw # j^Al* ^ w 4Jb 

sin m - tanh x j» cos w =■ sech x 

'd^j*j*> JJ^i^f (jSUfin cA^LjjM <XJ AJUI t-u«ja 

(C, Guderman, 1 852 ) 



fS\'ii\ jjMO&St Jok bi^ 



gyration, radius of 



(moment ofinertia ^StiM jja*s5M ^ j& ;jiwl ) 




fr 



"J*"oU 



Haar measure 



(J Jaj*3uj G (> s jjjUI 2LjS>il iIjUsL l AjA\ a- p ji c> S 





:*£VI (j-aSU^aJl ^USII li^l a£ 



. Jflj-raU jLuua jj& #j 4ojiLS S (V i*-^J& ^a. u —^ 



«i» — P> ( m(Ea) = m(E) CiA tff) (W <> J^ V w aA J 

Ea j E (j-* >-nJfr X dua. OX u->U«]| J£ fca a£ 



.AjjL&a 4JBJ >ttJ l_S Ulx 

. (A. Haar, 1933) "jU jjjaH" c^jauJI «IiLu^Ujll Jlc Jj ^Ult v „u 



Hadamard's conjecture 



"JUjU" kuiJa. 



i .i—i* (3—fi2k2 ^1 S^a.jll 41aUJ| jJb A^jaII *bUu»S (J cs l& jj^S Wi*. 




3,5,. . . jL_*jVI t^i £1 jill AfrjA ik\*J> J ^Sljllj . j^k 
j xjuM ^a»j pl jail j^a ^j-all ALU-olI i^fJI t j* $*$ V L»ju jb^k l.ii» 



*t * 




• (J. Hadamard, 1963) " jUjU cdU" ^jill ^1*11 Jl V^l <t^ 

( Huygens principle j>*j* i^fo : jkil ) 



TJ\ 



II 



jUUU" *LLL» 



Hadamard's ineauality 



4jjLua1I 



«• % 



i) 



2 .JL-Al |2 



< 



nCEKI > 



jt ^L_jij5a. ^Ijc-I a„ a j*-aLic n ^uj (>* AKo 4-oj£ Z) d 






»>• 



£01211 jfljjti IjUUU" ^jks 



Hadamard's three circles theorem 







log r j^iloSl ^ Aj^a-o £j£S log w(r) -Ul^l ol* * r 



"rW j W a*jU 



Hahn-Banach theorem 



£Ll £lja Ji a^ Aj5>. <3a Z Cd£ 13 d ^Jc u-a2 ^3» ^jjiill 










conjugate space (jfij* fc) J* • J^ ) 
"^U jjU" ifJujudA Oluilijll ^llc (> JS Jj 2Ljjliill v** 53 
.(S.Banach,1945)'£Uj J^^" if^j$ <^*±\}J A*j (H.Hahn,1934) 



<cjj$fl (MUSI i^lwa. ^4 giwSaJl (JLuojj ^IJfl cJMii gp* 

half-angle and half-side formulae of spherical trigonometry 

£dUl£3Ljbi a, b, c j</jj££&«yjj a,fl,y ^^ bj 



1 r 

tan—a 



2 sin(j - a) 



r* 



i sin(s - a 

s = —(a + b + c) 
2 



) sin(s - 6) sin(s - c) 



sms 



t Lini 



tan - a = /f cos(5 - a) 
• 2 




^— *»^ 



coso 

i? 



cos^S - a) cos(S - P) cos(5" - y) 



C J b jjj» \* <>\\ £}lj jlallft (jtSidjua j 



half-angle formulae of plane trigonometry 

Ijljjll *■*] *LUull -fc^L^t Jjlalj 4&C oUjj ^ill diUl ^ 



1 , r 

tan— j4 



2 ■ s-a 



£y^ C j B ^jl jll (jljjlilla 0^^^-J 



j = —(« + 6 + c) 



r - J {s - a)(s - b)(s - c) / s 






half-line 



P *_LiS 6— **-*b ^L-* 3 ^ <> fA- -^ c> ^J JJ*gh>« 



i ^jle luayi *U*5» <i5 -*uia i5^J «^ -k**-^ J^ J» ^**-3lL« 








hal f- plane 



t£j\ m «11 «wLl^j (^j .Aj9 ^UM ^U 4»! Jo £*i L$'A\ (jjluuft 9- j*> 



.<& Ja^jI» jjft J UAiJaLo fj8±jiA\ jl£ I ij U «-i-». Je Uj3L» J tili* 



.^jjjllaj tSSS (J (^j&juiaII ( iinfl Ja. fJ&uuJI (^mijj 



i* 



half-spacc 



f l jS uL*u 



.(jiSllsJl IjK jJi £-1 jail l_LctfU t^w jl (4a»j ^jLumII a . ..t , 



Sjjka*jj& 



ham sandwich thcorcm 



A ojSII o-aj /" c h ttfi»J» ^1^1 o^ 4 ^ J* o-fi ^ *i>luS 



<_JI^1I <-jl^i ol— J -V fi £1**! /(.v) <; g(jc) £ /i(;c) ClulS j £ 



"JaW maUjiI 



Hamcl basis 



?. 5J aji ( Zorn's lemma Ojj j V^M-* 3 aI^IluU ) CiLS) £!Laj ajIs 




AJaS mm l^ia 6.\V\ x> ^JJ?" ^ U^ (1)3"^ ^ * HiVJ L Jinl*^ jja J? 







Z, pljil JaIa ^Luii J? 
(G. Hamel, 1954) "J-l* £j>>" g^l fl*& Jb o^Vl t-i-o* 



''^Ltf, "OjSij-U" lijfci 



Hamilton-Caylcy thcorcm 



( characteristic eqnatiun ofa matrix ^ajfc-a*l S j^-a!l ibUJI : jkji ) 



"^IS JiJ" ^JakiVI CjUJabjil ^l&j (W.R.Hamilton, 1 865) 

. (A.Cayley,1895) 



<J&<m 



Hamiltonian 






i\ 






1-1 




jVt ASLjUII ^ j w Uj^c Imm diLpl^.1 



<fc 




9/ 



a^OU j jfel ^ J **-«-«tt *£jaJI Xy& Pl 3 q, JHi^l 



ajSZ a sJi j^x t>jU ^ j^V *Jb (y^Si jJ li]j .^1 ja^ :Ub 1 j 



Ctf .al**!! /f *M1 ^ j .^Uiill ysil WJ\ ^jIulo /T 41U 



dH . dH . 

■ = £,- , -r— = -PiJ = l,2„..,n 



010 



i 



dq t 



a 

2n j^ U^uiL» «il&L duli ft j / = V-T 

. (W.R. Hamilton, 1865) 




Hamilton's principle 

k*l^* Jla-o .'S 172 Aj&S a j i ■!■> <iljaJu 1 o.Vib> AJI ^ylfr oal) (fiill I^aaW 

J«ill lU& l)**5 *Vf 



'l 
f(r- U)dt 



'1 



Lja. *t5 ji*-a AjI^J 



T = j»t<f 



f-1 



iltf ^U-Jl (jSau ^1 ^?JI *lb ^ C/ = U(q lt q 2t q 3 ) j ^jaJl *5Ua ^ 



m^, =-— , 1=1,2,3 

dq. 



.Jailt (U£5l externals 



handle of a surface 



^^JaIa 



( genus ofa surface «Ja*JI t Vi»*™ : jlajl ) 



u 



"JUV *m 



Hankel function 



(jJfcjjJI Ati (y* 1&± y* 2! yi W *a.J^ <> " J&U" *Jb 

H f 00 = -ri- [e~" m J m (z) - /.. (2)] = J tt {z) + flVl (z) 



sm7*;r 



fff(*) = -T-^k^(^) - J-„ (*)] = y, ( Z ) - w H (z) 



smnru 




. i = V^ j mAj*» J* "Okrf'j \W toh #„ j J H 



. ddfcll p jjII (> J*** J j^ U#J JSjU J j^ 



^y AAiH I J 




(H, Hankel, 1873) b l&U lKh*' <JUfcM Ol^iljjll Jlc Jlj 4WI c. 



** 




harmonic analysis 



^jStfe^3 



J. /iAjll 4— «I4H \ j. jfiol £*J o J^aaII Jl j«iil <>a Cile j«au« 

.AjjjjS ClSLuiIulLo 





harmonic average = harmonic mean 



f ^^^^^^"fc^^^^ ^^^^^^^^^^^^^ 



( average , harmonic : jlait ) 



harmonic conjugates of two points = harmonic co n juga tes with 
respect to two points 

conjugates with respect to two points, harmonic : j^A ) 



UjiiMu Uail ^1 j3» **mi8ii 



harmonic division of a line segment 



.l^joii) <±u»jJU U^jlik j ljli.b A *ffi t a»\l 4xJaSll AauiS 

( rafto, harmonic AjSsI j3 ^j*ju : jlaJl ) 



tr 



*jSalj3 &b 



harmonic function 



•* 

a 



u 



O* 




k = 

v aL_Sll.ifl £j_SS j .5 — i}*-« ***»!* <>9 2Lu\iMj JjVl q&Sj11 6 

.a ; uun 4]b u +iv Cll3l£ tbl JaSij tb] ^i t(^Lu>ll 

<? 2 k <? 2 j* <? 2 w _ 

<2c 2 <^ 2 <fc 2 
a cos(kt + 0) , a sin(fe + 0) 



-compound AjljuiVi AjSaij? ^'^ 3cos jc+cos 2x+7sin 2x 



^£Slj3 Jawj 



harmonic mean = harmonic average 



average, harmonic : jlail ) 



^ o^ J •• 



5,W\rt Ajiflljj 4Sjx 



harmonic motion, damped 




jaJ ^pUJ JjVl I c«3jS J$2 di^J ^jSl^i^ -L* ^ jvU*^ *£j* 



(c 2 + k 2 ) jc - 2c 



A 4 v ' A 



c ' & j 0-OjI f j j£>*M o - * l* a Jfl* f >» "? ^ Jl^] a: 

jc = ae~ cf cos(fo + ^) 



ii 




I oaliiV 1 (J* e'" J*t*JI tWj -Cfi& 



^ j a 



i 

( harmonic motion , s impi e 



AJaowiJ 3j&1j5 ^J^> ! jlail ) 



ik^ ^ j3 *S> 



harmonic motion, simple 




i 




9 3L— Jj\j ^UaSj jaJ AaJj S jS jiiu tliaJi aj&uu <J (Uua ^£ja. 



Ja^iilj J—L-aVl 4 Uj <^b &j£1I *iaiill Cut* 13] .l^JO JjuSI ^ V^J 




/O 2 * 





^ A3Sja. *bl*-a jjSj t*Ui ^j tvlulj 



2 



di 



<D l X 



jA Abl*-Jl ftJ^S *l*il JaJJ J 



JC = A COS(fltf + <£) 



a *iU* o»^J J*-Vl AIA ^xU Jc OjSlaii ou ^u«JB u^J J 



C^JJ^ 



*C>J» 



?5 

(O 



.UI 



ijial j2 A*^ii4 



harmonic progression 





li iftjjLa». Aj^ISL») V"fr yi>a OjSS lAJjJa. ^UjlL» Aju12L» 






Li 

S'3' 



( arithmetic progression **"& Vjk s j&l ) 



X&\ j2 Afuu 



harmonic ratio 



( ratfo, harmonic 



•.m 



keti&y&ji 



harmonic, sectoral 



n = m 



U^ 




^sa^i 



( harmonic, swface 



2baJau> AjSSI jS : jkd ) 



t* 



<Lut$t j3 ^ t . .. t , .,*. ^ 



harmonic series 



& 



.-LjAJe ^ilj3-4 U^jj^ 



W4A* 



harmonic, spherical 



S j^^all Jo JjJJJU ^ W ^a-J^ (> *Jjj£ll AjSfll^iU 



r"{a„P B (cos0) + JjKcosm^ + b? sinmflif (cos0)} 

M-l 



P j 0-J.ji 6; , a m n , fl a j ^UjS **£* Ol^] rM *. 




* 








. (U^bV *bl**l u-ali. 



4j*Lui JLutil j5 



harmonic, surface 



.^jjSSI ^bSfll j3ll aio^ ^ r = const £±ji g& J® aH ^ 



harmonic, spherical *jjj£ V>* : jkil ) 



A^jja*. A^Uu 4^1 J3 



harmonic, zonal 



n 




d o-— ^jS Mal j3 w **j^ <> ^OJ^ 1 M M V* J 5 " 



. P„(cos0) <^ 
< Legendre polynomials jJ&^jl jj^a. s^J£& : J^ ) 

harmonic, spherical *jjJ* M^i 3 



i 



^jlaaSU "uijjluuU" i J** 



Hausdorff maximal principle 



• O j j J ^^ jy** l$ **\ 

( Zorn 's lemma Ojj j **^**» '• J^ ) 

. (F. Hausdorff, 1942) 



<n 



Hausdorff paradox 



D *tfll ijdiMili <d ^ AijlUI . B, C, BuC iiajM ^UflM t> 



S J j*fl 4lfcu 



heat equation 



:^\^A\ ^jill t>j 3LiSl5M :UjJI t> JuS>)l :LjUUfiil ^^ 



a C p K dc 2 a? & 2) 






J3& 



hcctare 



£j j* JL* 1 0000 ^ jU» ^ JL»lt f UaiH ^i OUl-ulI o»^ * **J 




Heine-Borel theorem 

( compact set ty&A a5s : jiaSl ) 

(H. E. Heine, 1881) \tfA Jji u^>' ^Ufrl <JUI J) *j>iM s^Si 

. (F. Borel, 1956) "cijj* l>-^" ^J& fi&J 




(j*5*A*) vMl> 



belicoid 






U-j>i jn ^Aj^-ii j-^-s o-^j ,*-^ *-J^j a*j jjri d*- J 



jc =m cos v , v =m sin v , z =f(u)+mv :«IjVjUa11j 



tv 



d>i J_* v j « s^ui^i ^sjM cAfl±y\ ^ (x,y,z) 

Uiicj uijj^ uU - ^jj^Wi c** - ^ "^ ^""^ '^ '^^ w J 

. (conoid) LjjUaj ji-q UJ*u> ^kJI j^-j flu) - cowtf. OlA 

( conoid (^J^jja- 4 ) t^jj^-» ^ C^ 1 : -^ ) 



M^)OjJ& 



helix 



.fc-uij$ tyifr LIajja-« tjjjkj Ulj.Jaujli Uj^U Jlilp. (jA^Uj tfajlj JLjjl j$ 



di 



Helmholfz differential equatjon 

UJW*>J»j X v — MUK, i? l^jO* S j5b ^i j^ ^ 

(H . Helmholtz, 1894) "JiSj^ ^j**" J\Ji\ (JUA Jj-^a-S 



6jS LAUU 



hemisphere 



.UJSjaj jaj tf /uuu Sj& Utflj {««SS t^MM c^ijaJil ^1 



II 



sj^ fl e^ 



Henneberg, surface of 



( surface of Henneberg : jfc& ) 
. (E. Henneberg, 1933) "jrj^ ^^jf yH 1 ^ r*** d! *H 



V^W- 



heptagon 

iIjjLuuj 4c£LiJ CijUii I Jj UlaSia tjcliiji (j-awyj (p^Ubl ^*fLii A] ^Ljauo 



£A 



"^jfc" 4j^ Ciljjfr 



Hermite polynomials 



±jZsA\ Ciij^S 



2 </ V 

HJx) = (-lYe*- 



dx 



4 t M « rt fT N JjiaJI ojjl& (JSajj . u-ul mi jjjfc «Jauua 41c n (jjja^ 

- HJx)t* 




^-^=2 



•«■1«^« 



«-i 



nl 



(j IS . (-m', oo) &J&I ^ SioUl» e' ^tf, (a) JljJ 



>"'J 





e /2 /f J ,(x)] 2 dx = 2"n!V^ 



(CHermite, 1901)"c» djltf ^jill pU J! Jj^il &ij& uiu.fi 
( Hermite 's differential eguation ^Li»UfiSI difajfe 3Llx* : jjiil j 



JUualtiA Cuaj* 41&U 



Hermite's differential equation 



ahi»n 



* •? 






/ - 2*y' + 2ay = 

. /+(1 - x 2 + 2a j v = O U*±\sti\ SliUJ! 




■ 

^UjiuuJ ^4J^JI jSl JAM 



Hermitian conjugate of a matrfe 



t matrbc, transpose of Ai^Lo* jjj* : Jal\ J 
(complex conjugate ofa matrbc Aiji»-o-J t^jaM <iat jaII 



n 



*JJ*AJ* ^*^ 



Hermitian form 



w 



v-1 






HJ^wft A ^W Qm^4 



Hermitian matrix 



I4 Ji Ajuja Aijii-o-o (Cl «Igi ^5SI jail ^JlL^J^SI ^ljLu<xall (jali jjA -lijiuaA 



uuuiS& A^w^jt ^U^dA A 4£ 4&^X4 



Hermitian matrix. skew 




i\ J*SI ^UlLajgit Aijiuduttlt Cjllul ,Jb UulSc ^LIaLoI) AjOjAJgJt ASjL^ull 



u^> tkj*3 



Hermitian transformation 



< symmetric transformation JSlol* Jjja^ s j^' ) 

■ 

( self-adjoint transformation (jil j&M ^^ du^ 



"jj*A"&Ha 



Hero's ( or Heron's ) formula 




I 



s(s - a)(s - b^s - c) 






.(C^aSI Jjifl Ojttl (Heron (Hero) of Alexandria) 



0* 



Hessian of a function 



■W-k a\\ jA 



■*1»*2»""j*» 



AilJ (Jl^uA 



&t jj&oil £)* 



/I 



<5* 



/ 3Jb (ciUjjA 



/ *5j Jj-ud! j / aSj v ini» ^ JjakjAil e jjuojcj n 4j£j ^$ill 



<*7 



ck { 3Cj 

(O. L. Hesse, 1874) " ^ ©W^J " tjH^ 1 f**» J] *Wt 



> 



(J*1um 




hexagon 

.(JjAjSJI ^jjjLuiLa ^)li.lj]l *Ljljjj 

( Pascal theorem 'J&JJ ^jti : Jlal ) 



hesagonal prism 



hexahedron 



.t.jiT^rt «A 




higher plane curve 



/^Ullilui Jj-uii* 



prism jj&* i jlaii ) 



A^jftfl ^uillui 



I takjil /«JbtiiJkii^ .4jj£ui4 ^?*jl 4im 4j «jsluj 



^J"^ ^HP' jIuia ^Jbi* 



2 



(]j-0 ^iSJ Aj3L J^ jJluiA /3 W 14 



*fc*ty 4>UI ^uiliD «=j^l 4)2Aft!l J*UU 



highest common factor = greatest common divisor 

( common divisor, greatest 



•M) 



o) 



4BUuSt <$ jfll a£ <bl4t£ttl £#Jlau>n "CjJoaA" j "Cij*k" ^j&i 

Hilbert-Schraidt theory of integral equations with symmetric 
kernels 

AjLISSII ^bUJl J^UI j Jja.jM JsJI ^rf ^j^J 



1 



#(*) *= /(*) + T JK(x,t)0(t)dt 



X 



K{x,f) tfj-Jflj {a, b) tJLJl^-JftA Uu^b /(*) £ 



* 



.sijiii ^sijii ji^i 



( D. Hilbert, 1943) "cjjJa ^SIjT ^Lfyl flUii AjjlaM c 



j 



«* 



Hilbert space 



"cj^« PtjS 




cjUjISUI J£ ^a'-CSlu1 o*j t^ljll Vri>iJI cU»Ui V«^ ^.fja 

I^ US *JLJ| B JA ^fl *, j, OjJ*-aJ*il ^Ul CJ>2aSI JjuaU. vJljwj 



00 



(Jt.j') a Z *,y, 



M 



. y { A^tjSjJI Jftlj^l jA j7, j * = (* l ,* 2 ,'-)j> = 0' 1 ,.)'2.-) &jx 



Jtfji) f \SjVl - a^jaSl A^| ^ty 



Hindu Arabic numerals ■» Arabic numerals 



( Arabic numerals : j^ut ) 



histogram 







( frequency curve or diagram J jSSM ^JaLU : j&l ) 



Hitchcock transportation problem 



n 4j&£L|A" .j jm j^ 



( transportation problem, Hitchcock : jiail ) 



dY 



hodograph 

A, falall ujI^IaII CIAjI^j Aauijp (j^\ iS lsklA\ jfc ^jaJu jajalah uil j>j«5j* 



ii 



jjljfc" Ja>i 



Holder condition 



<jl£ \'4 jc.UA jfe * d£u a ^ij o- "ji> " JLji /(jc) *MjB tS*» 3 



X-Jfc 



n 



|/(JE) " /(*.)| S *| 

. (O. L. HSlder, 1937) 
Lipschitz condition J&i£ -K-)" : J^ ) 



-jjldA" lyfi* 



Holder' s inequality 



n = oo 









/,c . ^ 



• JW*«4 JW<*) t JW*, 



X 




i tUXaiSjiij p>i « p + q=pq Ci0^J^j 



(Schwartz ineqnality J3J j£ ^jjLiu : jksl ) 



holomorphic function = analytic function of a complex variable 

( analytic function ofa complex variable ' J*>\ ) 



of 



t^jl JJ jla Jjjai 



homeomorphism — topological transformation 



( topological transformation : jliSl ) 



( f U**S\ Ji ) o*3U5S| 



homogeneity ( in Statistics) 



.1*1 £}.i£ll cJlj^ (IJAjUu lil ^Lii^Ula di\ t <Tl> n\l £j£ 



homogeneity, test for (in Statistics) 

^ jl i «M jUaJ jA» (tWO by tWO table ) 2x2 Jj^aJ (jjulaull jb5».l 



3mtlVtfl OLulJaJ 



homogeneous coordinates 



( coordinates, homogeneous : jlail ) 



iuiUi, ^LiU3 Ittu. 



homogeneous differential equation 



( differential eguation, homogeneous : jJail ) 



^...tl^»lA 4t %Ua 



homogeneous equation 

uj — ^ J-yVl l^ajla jJ* I J**- 3 c>&l ^-A» a&J «^J *^ •*! *k*«* 

( homogeneous function X±A*1a 3Jta : jJail ) 



Lbli^ 



homogeneous function 



tli 








jUux sin(-)+- *M I^jBJ c>j .*M o^M* ^J^ 




y y 



X 



.AjjIjII ^J^M (j* AjjuUjL» j; 2 +JC 2 log— Aii^Mj t jiua ^ajJ 



7 



0£ 



( homogeneous polynomial 3 i A -y a .ijA*. i jj& : jiajl ) 



iuutai* <L»L»t£3 Ulbu 



homogeneous integral equation 

* Fredholm 's integral equations AjLISjM '^jmJ? i^V jU-» : j&l ) 

( integral equation, Volterra 's A^Llfull " \ jf5i_5a" 31aU* 



homogeneous polynomial 






homogeneous solid 



.^JaSj (JS Ji& S.laJj 43sl5S aulum ""^ 








imi^uciVUia 



homogeneous strains 



( jftrin Jl*kl : jW ) 



G"3L^la dsU&3 



homogeneous transformation 



( transformation 6iy^ '• jf ) 



i^j&tS jbdUP 



homologous elements 



^-J k&\ „ , ,frU 1 jljj tf,tf_5 (yjjB tJajJbaJl *JJiB t^j^JI J&-) J«»Uft 




JjlaUi ia h <c* LSjk** i^G- AJaS**« ^jjjj a Ii « n a ijaj^Jj iAjjJali3 



,4j)IaljJ «IjViiuV'viHift (jgJ^ntA /Jb' AJaitiw p^LiJalj a1>Jii<> p^Ljal taliSj 



00 



q*j\*1a JSLi3 



homomorphism 



.AjLII o«lji £4jj t>»^' <>& (> ljAD*»' U&k OM ^ 



homoscedastic (in Statistics) 



(pi^yjiyjAi&gjuviA 



. CjuujjJII vjIAj (^jLuul Aii^i 



homothetic figures 



z^UA Jjjjaj 



homothetic transformation = similitude, transformation of 



x, y ,z <^J£^ i^L-jSta^l ^ *' = fcc.y = *)/,*' = kz Jdj^l 



II 



djA" 3da 



Hooke's law 




j) ^i o^ j JUisVI j ^V* Ow tr^lsslb o»^» ^UuVl OjM 



T ■ > i ntt Sj — I £-«, <. .lmUTi £ja fuui^ ,J g AJUhiujVI J Jfr ftjj^a 



(R.Hooke, 1703) b <4j* £* j j J ^jJaJtfl ^U Jj ^UM m*4> 

( modulus, Young's " ^uj^ " <J*Uu» : jlijl ) 



Hooke's law, generalized 



fwMuB 4j* &$& 



!*_»-) a iji.-nl aVUifcfl ^U .j <jl Jb u^i 3ujjA\ Ajj^u ^ o^ts 



jll j .cuij&ii 6A<b t> 21 ^uii oj^\ i»v.jii j^ f jLj ^ JJA cjji 





on 



4i mi j "^Jjj" (J*1»-a LaA (J^iAj 6 j U fl* 1 ajL (j-al j^Jt ^a*JA jj«*j^**W (JJaII 



■ • I J 1 



modulus, Young's "gjj/ cJ*l** : jlail ) 
Po is jo w 's ratio " £ j*J j/ ^u 



U*jVl Jtla« ^ Ju*l j JflJ 



horizon of an observer on the earth 





<jl£* ,J5 ^y±jA Awal j Jjjl (jl£ tUjpum <j!ajVI grhtn ^)j3cl lij 

( zenith ofan observer Ju-ai j CL*ax* : J^\ ) 



«* 



horizontal 




1 jll ^i («Ji JJ LJ 4JLuo 



{horizon of an observer on the earth^JiS ^tLuui ts J& i*-<al j Jai: jlail) 



Jjjk'kLJ* 



Horner's method 



( W. G. Horner, 1837 ) "jjj* C j^ ^j ifj&W ^W J| v*^ 



horse power 



4frlui 



hour 



JajuijtiA (JA Vu^ (Cl * (JjoauiU AJLuulU Ub jja-4 UJ 3 *» 4Aal£ * JJ^ L^JJ"^ 

( time (> j : j^il ) 



SV 



<Uftl M^x^ lj! 





hull of a set, convex 



( convex hull ofa set : jJaSl ) 



CAldtlljLl 



hundred's place 



( place value 4J JlcJI <*j§ : jtsl ) 



H 



\l^i& Aiuu& 



Huygens formula 




jSl Jjla i_i*jub IjJjSi (Jj^i *J^ </* t>»J* cJj^a £l ^ic (j-ali Aijjua 



(C. Huygens, 1695) * jia^* S&hJ? (^^.W f^ Jl ^HJ*- ^ ^^»2 






Huygens principle 



13 ji-a^A ^ y JS^ » ft jUui ue. y ja ^i AjjI^I ^ &*• J cWj 



dependence, domain of ^UjoVI Alku : jJaSl \ 



jajgia 



hyperbola 




■=i ^ ^jM' ciyii^v 1 *N^ ^ V*^ 

( cowic sections AJajja-* p jLS : j£A \ 



x y 



hyperbola, focal property of the 





.^UaSsll »j& ^Sc. ^LSll jj-Uaij L_LuaAi j5I jll ^Lill 



6A 



ti\ J» gia&U otyjW jl^ll OU&iUufl 



hyperbola, parametric equations of 



x v 



» a>6>0 t ^-^ = 1^ — «U» *bl**ll ^ jfljB ^JbSJI U&u c^ilS lil 



a' b 






hyperbola, rectangular 



UlS^tj^y 




•LHjj^i o - cJS Jjl» a «ijja. t jc 2 - v 2 =a 2 



hyperbolic functions 

J* cosh z ^j8I Jll f Uttl u±j>j sinh z <^ jSI jlt i-aisJI I5lb ljjju 

sinh z = — (e* - e* 1 ) , cosh z = — (e* + e"*) 

2 2 

^U SSIj cothz l^^j) jll pLult JJij tanhz ^4jIJII JJall Jj^ «-ij«3j 

OlSiUUj csch z ^1 jB f UiH ^lalSj sech z <ja5I jH 

, , sirih z , cosh z , 1 , 1 

tanhz s , cothz = -- , sechz = , esc h z 



cosh z sirih z cosh z sinh z 

tanhiz = /tanz , coshjz = cosz , sinh iz = i sin z 

sinh(-z) = -sinh z , cosh(-z) = cosh z 
cosh 2 z - sinh 2 z = 1 , sech 2 z + tanh 2 z = 1 , coth 2 z - csch 2 z = 1 

Ua cosh z j sinh z ^1^11 jjLIj l3l*Xil»j 

z 3 z s 

sirihz = z+ — H — +••■. 

3! 5! 

z 2 z 4 

cosh z = 1+ h — +••• 

2! 4! 



a<l 



hu&Al **U J» J| oJl! 



hyperbolic functions, inverse 



11 



£a 



j 



■ • 



t cosh _1 z t silih" 1 z 




j AjjSI Jll Jj^l 



^ 



LuloSjlA 




J ...* 




I <^^jll * 



Uli 



^ i l f»£*l\ ^^Ijll uiiaJl :! 



!5* 



I^jfiVl iUj^flll £Lu*Jl} J j J 6 J* tjiwUj 



sirih" 1 z = log(z + Vz 2 +l, -oo<z<oo 



cosh" 1 z = log(z+Vz 2 - 1) , z>l 



tanh l z = —log 

2 

cotir 1 z = — log 

2 



1 + z 
z + 1 

z^T 



-1 



sech z = log 



1+Vl 



z 



z 



csc h *z = log 



i+Vi 



+ z 



z 



z <1 



z >1 



, 0<z£l 



, z*0 



^jJLuklt c^UijjtpjUl = kjtfi J» ciUujtpjlfl 



hyperbolic logarithms = natural logarithms 



( logarithm f^J^j^ : j^i ) 



hyperbolic paraboloid 



(£.151 J tJ&ti* p&kui 



( paraboloid, hyperbolic 



: jksl) 



**tf! j *J> U*U3 *libu 



hyperbolic partial differential eauation 



S Jjjuall ^ AjSIjM *jjj1I £* ^jLSto. 4jj ja. AjLatij 2UU** 



'f- ^ r. 



r 



/,7-1 /ZC^ 



*l*'"t^n»^» 



\ 



du 

CtCy 



du 



\ 



9 » 



KAA 



<9c 



o 



«y 



o 




diuyl j frJtLui dujyl ^bL^olI 6^1 



Z^W/ 






v 



gku! Ajjtfl j && 



hyperbolic point of a surface 



.ULui iA^ic. {ji^i! ejUaJl Oj£j ?tlfluLa jJb ^LSj 



hyperbolic Riemann surface 



<£ i2t j /jJLagj gkui 



( Riemann surface ^LyjM «lm«ll : j3a3l ) 



hyperbolic (or reciprocal) spiral 

pB = a w * (/7,0) <j^ijjm»SI JLJaaJI djl^id^VI ^ 4j AjbljM jLu ^Mi 



jjaMall L§Jji ^jSj Jaa. < 3 W \ «1 1 1^ J .l^ulj a 

( JLAB Jail) 




(«jSIJnkui 



hyperboloid I 



£tUu-a j! SJtxl j ^i*-a Al £j£j ^S ^LuIjII ^.J^ll i> £Ja*- 



<e J31J gkuJ <jji3il JajjiAfl 



hyperboloid, asymptotic cone of 



( asymptotic cone of hyperboloid : j^' ) 



AS) j £ku jSj* 

hyperboloid, center of a 



•n 



hyperboloid of one sheet 



S.iaJj kkiua jj ^ j «J^ 



ViiljSlI 4jhU* (^J3i J «Ja-ji 



x y z* 

2 T » 2 2 — 1 

a o c 



.^31 j aJoS 



hyperboloid of two sheets 



CfcuaAua jJ ^^31 J gkui 



^ ^iuiljSlI AjhU* jfljSI j *iuja 



2 2 2 

a b c 



(Jj-lj S^j^au» S Ji9 bfr Lajfl tdli j 4^uaS\j £ jjol ^ JC = CO/W*. L5>-^W 



hyperboloids, conjugate 



Otfsl JS4 ^Ljjil j AUkw 



( conjugate hyperboloids : jJiil ) 



hypergeometric differential eqi*ation = differential equation of Gauss 

differential eguation of Gauss : jlail) 



hypergeometric function 



V*%A d*ja *M 



(hypergeometric series ^u>^1 Jja 31uiLiL»ll : jJail ) 



hypergeometric series 



Aj^Jd$3) JjS AluilufcuSl 



6 j_jjuall jjc. AluiluiLo 






a(a + 1> • -(a + n - l)6(fc + 1)- • {b + n - l)z 



n-l 



«!c(c+l)---(c+n-l) 



%Y 



lil 




j j&* UJ& 



t i j\2j5 AIuiIulLoII 6 J& j * ' 'r * " V& 7'j"^ ' "** , ^ & C 



a 







,uiu 



^jl t$j3**A 



hyperplane 



// 




* > 




*■ * 



L 



- * s 





i 




1 



if 



4 

V 4 



di 






i/ 



4jj ji <Si 



(3^ <J"' 



JC 




tac 



"I >"5 »"• 



1 '<(• 



Z*,- 1 



(A^c**" 1 



hyper-surface 






*j± 



& 



/ 



3UIJ d 



■*l»^2»*"»*ll 



(J J jj» 



yf* J* P^^ 



hyper-volume 



.**» ^ t?^S} ^ijs ^^iiM ^ cjjfa-» 



( content ofa set ofpoints 



jaiill t> *& c5 j3s^ : jfasl ) 




3tfji£) -UArHJ*^ 



hypo-cycloid 




Sb Vyn J& 



P 



V^A rLJh&AJLd jjLJJbU^lj .5 







x = (a - ft) cos B + i cos^~-^- , y = (a - b)siiiB - bskk 



b 



iS ^c 5_s>iaSij a — 2£& afijsi^i c?>s u^ 



6 



6 

J tf 




6.^ ■ h (JJfl 




ASjaa^l SjSWl j£j- ^ AyUI ^>jl J 



B 



tC_LU 



.^jISM i jSlil ^lc 4^jx^ ^ ^ j s>» 



111 






\r 



ju 



hypotenuse 



tyi Jk ffli ciiL. ^4 2u3\5M A^ljU tJ^UulI A^ll 



A^uajfl 



hypothesis 




■C5JSJ ftjW 0, ^*.J^ (JjiIuiIS \ {'W t <^ (^laj^ftj «jUc — ^ 



. admissible hypothesis t*j ts^***** V^»ja *l*-oa.yi ^ <jauuj t^UjLua 



hypothesis, admissible (in Statistics) 



(*L*a.VI /J) Ift £>u-u ^jS 



( hypothesis 4^-aja : jl»jl) 



hypothesis, cotnposite ( in Statistics ) 



( AU-a^yi ^i ) 1£>i iL^ji 



t^i— « <J CJl JLat jbll J£ J (jiwJ AijSlu lilBj tliUj Jjjll ^ ^9 AlaJ SjIjc. 

( hypothesis, simple ^Jaiuu ^aja : jJaSl ) 



hypothesis, linear ( in Statistics ) 



( f u^yi ^i ) a^i ^j>ji 



* 



JaaJI oU£A*il £ « *$>*»-* jSiJ 5, Ol JUljUI ci U±J ty 



Lju jjS A c jj-S (y = 1,2,- ■ • jy , i = 1,2,- p) x ilil jj*WI c>*iuS 







* 

hypothesis, null ( in Statistics ) 



( f Uaa*yi yi ) ^uiua ^|*ij5 



$jjI j*Sc 3jjc 41« ia.jp (^iM * a\-> «W *jlo Al»j pU-pa.yi <J kusila. <J*Jbj3 



\i 



4juajfi jtf&l tjA 



hypothesis, power of a test of 



( hypothesis, test of V^J* J-£^ : J-^ ) 



( pLaaS\ <J ) &£mu ituajS 



hypothesis, simple ( in Statistics ) 



.JaiAiaHj A^jjSS .HaJa A^aja 



( *iwfl ) ^ h±J jUttj 



hypothesis, test of ( in Statistics ) 



(5 jaJ A^Jaj9 (Jj^J ( W"^J J' "^ a «- a 'SH-^J* (Jjf* J^ J^ cJj^-^J^ ••ift^S 



*ijtf 







kl C^b. J&1 £>J J jail &4 JjJsJ tibjj ) 




«jail ^ „rtj " null hypothesis *_j>-aM *-_i^jiM " iLJoJ 

" alternative hypothesis tyiA\ ^iajail " u ji.VI 



( Ai^^jSj^) ^3 -^JJ 3 



hypo-trochoid 



t&jljll S jjlill jlaS (-i*^3 jA a «^LUilll (> ^ja.JlJl SjSl^ll _£j* 



:U* jL*«Sl (j^y jU jUl ^^bUall <jji t^jaJ!»!! ajjt^ll jla t_Luaj 6 



JC 



.y 



(a - &)cos + h cos- — 

o 

(a - b)sm0 - Asin- — — — 

b 



h = b <J&\'4 hypo-cycloid i^»^ i^jaj^ Jk c a *> ' <& ^ JjiAj 

h<b t h>b OtSlUll j .^Uja-Sul! SjSl.ill Jajau» jjle U&ll tl»«Sj t j] («I 



. trochoid .ijjSijjpM ^ K \ A £j&\*\\ <_>*iSj <ffiijjjft 
hypo-cycloid (<^j»j i£ jjji) ajjSS^hjjja : jkjt ) 

trochoid ^jjSjjj 




4*jVl/Ji>&& 



icosahedron 



. L^vj (jj^juaft <] a 1 11^ a 



icosahedron, regular 

L-_jl •) j_j^aaj ojaLuul Ajjluua «CsjUsUa t * ti mm <g^jl *j<o-y 4aji .A^jm*?- 



«"- 



ideal 



« . * 




«* w' * 



3a / j tujj^lj 2-oaJ! ^uLc ^j ^UuiiJLi ^LSLk. £ *!ill ^ 



.(/ ^Jjj/ j* £*-*& M I Jk ,*£& *y cM )**»** Sj-jj 



£l — £tej ( right ideal t^Ulio) left ideal csj^jAjHI» / cr o J -u 



two-sided ideal Og&jJI tyfc* ts^j • / Jj <^^ ^ jc j /J 

LJaJl i2 (Jj£3 O' O^Sj) C5^ ^^°J iS^)***} ^^L» / Cli\£ til ^j!\1a jl 

■ ( ' Jfr j' integral domain !)U\£lft Vlau* 



<5J**jM^* 



ideal, left 



( ideal JV* : jliil ) 



ideal point 








•n 



ideal, prime 



ideal, principal 



ideal, right 



«la ^.Ij 



( zYfea/ 



/«uttuil /JLu 




j J&JRU 



/5J-9J Ajftia 



J&. : jai ) 



idempotent 

IjJ — 



J«ilj 




a.ljM 3\jL«a .l^uiflj ^ t-jjjLiailj jjiijj J IJJ AajjiIj Aaa&U (Jj&S 



JaJ AajmilU Aijml j 



1 





0. 





1 











1 



*a 




t j (fl^Uil u-jji rt\\ ^juiiHj 



. dili jAjuaaII 



identical figures — congruent figures 



llAblA JtiAi 



( congruent figures 



: jbil) 



&jQa24£iU* 



identical auantities 



*Ljj£H .j ^jjLuoaj (j^oill ^ AuLcSa i1iLa£ 



nv 



hJuM\ ^H^t ^tLlkult 



identities, fundamental trigonometric 



1 



1 



sin# 



CSCJC 



COSJC 



tanx 



1 



COtJC 



tanjc 



secjc 
sinjc 



■to^naa* 



COSJC 



sin 2 jc+cos 2 x 



1 



tan 2 ;c+l = sec x 
cot 2 Jt+l = sec 2 jc 



UilkU 







.» t f. Jt .*» 






"u-JJ»^r ^ULUal» 



identities, Pythagorean 



Ajjuil 



L&l aJ&A\ CjlSjli^l : jJiil ) 



( identities, fundamental trigonometri^ 



identity 



JC 



2 



1 - (JC - !)(* + 1) 



X 




f£ £W 



&lkU 



c^Ui (JUa < U^O* C5* £il J^jilall dJS *■>«> » tS* 8 "^ <Sjl**»* 




l^VAilUa 



identity element 




jco e = eo x = jc 



OlS I •>) l 





SjaKjJI 





e j*-ai*ll t^Awu 





i 




Vl* 



c>0j£2 ^1 5 *3a <^! ^31«1I 



JC 




UJI 




c^ 





5 




13 




3& <$ «dlj ^j .A^kb -LjSUS ^jLft W» 
+ ^=jc + 0= 5 jc 







AjSL&II 2LjUil ctflSj 



r 



L fca <> V jsJ 



clt 









^u«i»=*U/4=^ cjV ^ yuai Asiii ojij s^jii 




Oli U JUSVI 



nA 



<jUJbttl4lU 



identity function 



i 



x ?js^ f(x)=x t^Saa / *]h 



SJ^jlt 4ijL«4 



identity matrix = matrix, unit 



( matrbc, unit : jlail ) 



ftjj*a 



image 



/ ( X ) A—a&\ _A / <-JWt j^LjS C^S jf aXM t 







A J) ^ x £u*. f(x) iSill 



^a. (j* 




4jm&JI SjjAdll 



image, inverse 



x 







* J! 



AjfiA ijy*$ 



image, spherical 



(spherical image : j&$ ) 



tj^ 



.ue 



imaginary number 



( complex number V^ J* - 5,50, : J^ ) 



imaginary part of a complex number 



i^jA A» (> <^ip^ * J** 



J'jj: £u=>. z=jc+/> Sjj^l J& Ui^-» 2 l-jSj-11 .i5.ll o^ ^1 




US ^ <-£>oll J^tll ^yltoall P jaJI (^ J/ L)l* 'O 1 ^ 5 ^ J'"* 



na 



imaginary roots 

Kfc/3 

— ± 

2 2 
< complex number <-£y> sxc : jlaSl ) 

( fundamental theorem ofalgebra jfcJ <J ^nUuVI A,jjJaiH 



imaginary surface (curve) 



^ipu( (jjaiajgk* 



x 2 +y 2 +z 2 -l 





c^jujj .(^LiSlI jtkJ! J^s A^iSlI l£A\ *tij (1,1,/) 2lJa ^ 1 






imbed 



( jrpace, enveloping <-il** £1 ji < space pl ji : jlail ) 



Imgrassen = in large 



. j^a j* ^ iuUi <L& 



Imkleinen = in small 



* 

. jLyaft yi ^ a^u Jua 



implication 



J*J&J&J& 







I ji consequent yi3M gr ^amuj c hypothesis o^jSS J 



conclusion 



v 




k J j^V» J* ^ U jm« ^^ill jo&I ^ ( S^SSi tSkuM ^j 



:dlli Jll«j .U**, &&}& tAjlbll U^j ^Ut <-J »-1 JU 



V»>-al tsJ^u» 4 x 3 = 12 Ji 2x3=6 0^1^ 

sjIjM-ltUai 4x3 = 13 «i* 2x3 = 6 0^1 

IksJtsJj^ 4x3 = 1201» 2x3 = 7 jlSIJj 

L^iUj*-, 4x3 = 13 cM 2x3-7 $* 41 



J' -+ >-jjSill j . # mjSUa p i JLjj /> c q j\ p-*q 



yfan implication J*j& j^jSt o&e. t jJail) 



implicit differentiation 



,-U*t)4U3 



( differentiation, implicit ' jlttl ) 



implicit ftinction 

^—4 J J" 85 /*) ^H>-ail S j>*M ^Jft t^yl J' J * &W J"*j3 ^H» 



ty^*»A»*JjlU 



implicit function theorem 






J&U jmS 



impropcr fraction 



( fraction, proper &*** >"* ! J^ 3 * ) 



v> 



incenter of a triangle 



&&»! J&\$ JSj-JJ 



.tllEJl y^U \j\jjb Oliu-aia «y&L jAj vLEull tysJd\ SjStJ jSj* 

(circle o/a triangle, inscribed tliLal ^U.1^11 SjSI^II : jlait) 



inch 



4*^3* 



W-^r 1 2 -45 (/ JLfij ^ILj jJI f Uiill <j J jUI fe^ 



incircle - inscribed circle of a triangle 



&&o! ^itJlt SjflJll 



( circle ofa triangle, inscribed : ja$ ) 



gljlll yi a j5**« ^ f£a*i Jh ijjl j 



inclination of a Hne to a, plane in space 



(Sjfi*>J\ Jc aJUmm x* i^SiwmA l^iii-aj ^1 (^ jijuaB ^jj JB 



incompatible equatiom ■ inconsistent eauations 



iiil jla U CtfJU* 



( inconsistent equatiom i jlill ) 



incomplete beta function 



Ulll jjfe % *ft j 



( beta function, incomplete : jlsut ) 



incomplete gamma function 



JUu» j^uu^kji 



( gamma functions, incomplete : jlUl ) 



incomplete induction 



fUj^UiU 



( induction, mathematical ^^j r USU : jfcsl ) 



VY 



IS&ljLk JJfr Ctf&LA 



inconsistent equations 



x+y=3 , *+y=2 c>^*^ cJk ti*W-»U ^ ^ c^S^S V CjV^I** 



e4{IJlt AJU 
increasing function 



Sjbjj gjjl^ AiU 



increasing function, monotonic 



0& tij / S JSill Jc i^iji S^jk. /(a;) AjLtoJR AMI 




/(*,)£ /<* 2 ) 



x,<x 2 Ja 



UM SJjIJI* Aib - tat JU Aib 



increasing function, strictly = increasing function 



( increasing function : jlaSI ) 



S^tjlt Aiuttu 



increasing seauence 










increment 




4 JJslIaII AajLla <L^S fjA t. M * iriA ""AjILui j) Aj»»ja-- S^ld 





.-Ljal ui3 



Alb^i j^u* j^LS 



increment of a function 





bj . JSLuuJI jijAlJH ^ Jtfi->M J^ll AaJSJ AJUI ^i J^alt jjAS» 

J* / AMI 



v? 



f(x + Ax) - /(*) 



indefinite integral 



JJ^.4 jA J^£3 



( integral, indefinite 



-jW) 



independence, statistical ( or stochastic ) 



AjISL-jjia V j 







p (y) 



t* 4 ^ J>^" /> W 



.«-j£JS1I J& j; j * <JL«5aJ Vtfb Ua p (y) j p (x) 




(UU^.1 



independent axiom 



^UAAMbA "U&LuM 



( axiom, independent 



■ M) 



independent equations 




independent events 



independent functions 



4filuuCtfJbu 



^1 cl»l jjjilJI fj§ jSi jfls^ l^ *LU* *$.£ V 





tf.il** 



.oVi*J (Jb 



3ttfl.MA £} 



tJaJ 



events, independent : ' j^t i 



ifiluiA JIjJ 



X,X,,...,X. *1S1ul»JI t^j^l ,j *Jb t+1* J* K^ «, 



JjA 






o 




^(«l,«2, 



.«.)=o 



yb *£** \^ ^j* v 




i 



li) 20SL^ JjJ jjSij . z=l,2, ... ,w 



u 



/ 



ja 



^\3l|jll 3LiaS . jiualt tfjL^ V 



4x + 6y+8 



2x + 3y 



^ jSlaJl (JIS 



JjjB U . 4x + 6y + 8 = 2(2x + 3jO + 8 <# t^lfr— jjc. 



Vi 



f^2x+3y+z , / a *x+y-2 , f 3 =>x+y 



I JLa (ja/i 



2 3 1 
1 1 -1 
1 1 O 



independent quantities t linegrly 



^M oV *&*«* ^ 



Uh& ilijLuu &U*4 



tjlu», 3Ja£ j* jjt- tlA#& 






f 

independen* variable 



(function *lb : jkal ) 



»44** jj& %Ujm 



iodctermlnate equatioQ 



( egwtion, indeterminate : jli3l ) 



^3jim uP 4jm*a 



itadetermin&te form 



J>-aM L5^V JW^ 



A 



r , (r, » w ,0xoo 



o 
' o 



, 00-00 



(^Jtj CJ <«$ V*#Vi J jJ **>* V*3 Ot JH*3S ftift (> JS ^S «-jlwaJj 



*J jl J| J jL-JI Jj J 



oo 



iii» 



index 



.tywt A*U> J t>ua >j ^ «>S3U *£3n2 A^xt 



index, dummy 



( ***i ) <JU Jib 



I 

( summation convention gj *y\ £-2llu-ol : jlsyJ ) 



v* 






index of a Hermitian fonir 



tr -J| A-J3Ll»j^1I i-_i^all Jjiij UiJc *fa>j*M C^LaUJl «lili ^j^ajl J^e. 



H 



M 



.(^laa. cij»^ ^*"J J* 



index of a point relative to a curve = winding number of a curve 
relative to a point 

winding number of a curve relative to a point : jJall) 



indej of a quadratic form 



jiaJlJJj 



index of a radical 




£j ( j , V> 4*— Tif^J J^Jl ^b <JjS ^«Ji (^' £ysM-aJl AlJI 






index of a subgroup 

( Lagrange 's theorem Vsl ja.V ^ jlai t growp • j* J : jJiil ) 



(4£u> j) 4&UU 4ijiu*4 JjjJj 

index of a symmetric (or a Hermitian) matrix 




v% 



Jtfcll Jjjli 



index of precision 



( precision, modulus of *i*M Jj«-» : j&l ) 



JLuiSJfl J*Uu 



index of refraction 



( refraction jIjj&I : Jail ) 



Oa-^cJfriJl 



indicator diagram 




S 4j*Sj -*-* ^ i jM S ji» J&-J Al ^1—11 ^ 




* • 




a ji- jij— t ^ f*-*» W^4> <^» *&*•» J&-* v 3 ^ c^^V'j r*-* 



.s jali »:» d^sA JjM» ti^i t^-tt *= 




Aalu <iB J&aJj .AJgibt 



indicatrix of a space curve, binormal 



^i^ ^ia! (jm 4>^ j4> 




. TJ Ji .usai ^ J j^l a^j» s jS JLd «-il^sl cj^ «j-^I tMI 

'l» "^^-«1» >i> m*j»3 <£<* J^j •^ , > a c^-h^j-i 

. principal normal indicatrix of a space curve ^1 J c^J 

^\J yia^ tfJbJi\ 4>-fl >*>» 

indicatriz of a space curve, principal normal 

^t ji CJ iaa-S f tail Jj-fr ^> J J^l ) 

indicatra ofa space curve, binormal 



JUiyij^Ifr iiJi! 



indices, contravariant and covariant 



( tensor &** -,J^ ) 



indirect differentiation - implicit differentiation 



j&iAjfe J^aUj 



{differentiation, implicit 



: J") 



w 



induction, mathematical 



^-iLuHgUSWI 




: ^ U£ l«5l jl>i (j^Js QjjlS ji ^jjlij vTAiSy ttjjk 

OjSl+iU n=m 2L1UU Aa^^ ^jtsB t^lS li) d ^jj -Y 

. »=(»»+ 1) *lt*U 



J CA$T «iltt Jc Jliaj 



1 + 2 + 3+---+/I « -«(» + 1) 



^J (W+1) l \ J.W j t »= «f JUd ***— Ajjfell J <> jil 

1 +2+3-h"+m+ (i»+ 1) - -w(»i+l)+ (»i+ 1) » —(m+ lXm+2) 



.^L-jlISSl Sj-JaaJI ^ 4 *^j ( W-W+l «ilc ^jauua A^jlalll J J 



tOVL- aJl l>— a S4jA*« AfijAa** 4J j^ AljjJa (Jft U SjftlS oalaluy (fiil! 

. incomplete induction " *t3ll JJ& rtiSLu»Vl " ^«y <^iMj 



inductive methods 



gUSly^l J> 



,^-aliJl C^UJI <> UJI l^VUil 

( induction, mathematical : jJail ) 



K^u 



ineaualify 



■ 



a'i.b j a>b j a£b j a<b 



lo-j-i— J « j 6 <>->_*-! a u^jiii jt i jssj 



6 c$jluu ji (^a jiSl tf j b (> j£l a j b cSjLfti 



VA 



inequality, graph of an 



4JLjLjSUl JL^ll *wjfi 



y<x a 4f\A\ ^yi js^i ^j Ji^j t^uUi &*z „21! Jaiiii *&>*** 



jftMaUlt^OS 



inertia, law of 



<XJ*} ij—S -Aja J&53 V t/ift <^Ull ^«»>il d J& U**i ^J^»M J OjM 



^jjjliil lifc jaljil?» «JkHuil JSj . -tLlj Ap._)uij «u£Lu4 Jai J l£ja*U jl u&Lti 



LajJa J ^ ASjaJl Jjifl (&#J ^J 3 ^ l*^ ^J*** • 1638 flfc J 

. 1686 fU "Ij^jfir ^\3S 
( Newton 's laws ofmotio/n ASjaU £3jhJ ^ jS : Jail ) 



inertia, moment of 

CJljAia JjualA (jfjUuJ JJSMt Jj* «UmU iiJfr S j£j4 ^bSj Jl ijl jjMnill a je* 



(J *1 <"'V ji • *7-ft A. ■ .jUlH AjIo (J<,tfV\j JjSfc* Jj* *U*JhV^ 0^ ^O J4^A 



. jja-all (jji&j (Jj3k »MisJi1 IJA j*aUc» J3S1J (jjlill jjmaSM pjj*i 



inertial coordinate system (in Mechanics) 

aJjVi ^.jbij sjuAi Jb. t^ ( Asjia pJ ^si ^ij« j| ^j*-s- J ) 

. primary system 



(S J* J* JP f*^J 



inessential raapping 




7 <^JjjJ» £1 J J] ^ c^jljjj» £ ! J* t> H J* «*^ 

l— «£j tSJa.lj 3Je& «b* *J j JJ homotOpic f jLpS* tl)^ ^ t/J* J^ 



V5 



inferenee, statistical 



^JMatf! dtt»M 




O-LJ ^lc U ^ t> ^ jjjSS ^ J^^l) J J$;J ^[gj 2^ 



.Ajfjlj^p. 



iqfeHor of si ffcnction, limit 



4j|4l^4Lu2» 







Jt 



>AW»W>Jb. f{X)<L+s *£*m$&>4 x# . 



lim inf /(*) 



inferior of & seauence, limit 



WW^ 



( accumufotion point of a seguence 4**\5u f£l J3 «Urfj : jJiil ) 



infinite bmnch of a curve 



tf^ & „Aji V £ j* 



infinite decintal 



4&*jfi (SJ&+ J4& 



( decimal, infinite : ^kil ) 



infinite integral 



^AfSVtU» 



dc 



1 x 

: ^i ^ i5M iWfil» <Jij«jj t improper integrals ttiul cCUfiH 




A 



JL^it&tt» ijft^ifcu 



infinite point = ideal point 



( ideal point : j*& ) 



infinite product 



(jft+l V uj*ib J^H& 



SjL-c. M i Jajjj 4(JaIj«J| ^)a .3j.Vvrt jjfr ^c> <-!& cSji^kJ 'rO** 3 cJ*^^> 




: ^La t n J-»j11j 



• ■*— * » 



n+U 2 3 4 5 



JLdUjVfci 



infinite set 



jlaLjS J^j ■- >j £s^&j ^J * J^iJl £>* ^jJa-» j,}© .lift ^Je ^jSskJ A2§ 



jJiUS ^ja.jl A^V«i V AT= {0,1,2,...} :*j^I ^Vt *tf «^ Jl* 

■ 

{ 0,2,4,6,. . . } 



B 

jjLualt fjk ftULt - S 



inflnitesimal 






Jjttttl « J^liSSI siLu* 



inflnitesimal analysis = infinitesimal calculus 



( calculus, infinitesimal : j&l ) 



■ 

infinitesimal, order of an 

<>_^b VJM l^t£ IJAA tjL^ll J dj£ Jj^ fcjtf*! f^aUutf ^-^Uau-al 






A> 






^UjUl Jfe &tt 



infinity, point at 



compact i JS&a AJ«aJ i-jSjaII ^5 j^uaII J) «^iLaS <JbSj 



inflection, point of 

. jLmoU A^JJtA "* ,V ^J £|J 1 1 A W. 



inflectional tangent to a curve 



^iiut^lU - *-*- 9 



( inflection, point of <-£*&! AJafc : j]ii1 ) 



information theory 

J-Sij ^_ hj 1948 fc u, " ^jjLS " <^ ^VUSa.V! ^j& o* £ ja 



. (JjU^juSSI jl ft^jjall j) pUjJaU Igjl jaJ (ji«J {jiaju jLaJaJ £* <JLiL»j1jlaS1 



JLflj2U*iafc 



initial point 







^i&f jfcia 



injection 



.l*u& Jj ji 45 jaJ ^j *3a <> ^Ui ^ j 
( subjection Jja ^uit j < bijection .iaJjl ^&l j jlalS : jkjl ) 



AY 



(JaA& (jiJjl* 



inner measure = interior measure 



( measure, interior i jlaA ) 



inner product of two functions 

fo&] SJL— i» Jft Ot^J^ 1 S J/ U0^ <^^ 4-U^ J— ^ 



(/, *) = J/(*)g(*)<& 



. <J*\£jM J ja. j ia juii 



(^sJla] /Ji.1^ VJ^I J«aU 



inner product of two vectors 



y^Cvi^»— ^.) j x=(x 1 ,x l ,... > x l ,) ow?**tt ^i^ii ujjjaii cM*> 

• (*> y) = ^Ji + *Ji + ■ • • + v» j* 



( ^Vfter/ jpace "^j^a" p 1 ja 4 vector space ^U^l £1 ji : jliil ) 



inner product space 



>JLj UA c 1*1 >j^j ^kloB vj^l (W* c^J P cr? W 1 » 

. (jr + y,z) = (jc,z) + (y, z) , (y,x) = (x,y) -X 

. Hilbert space "£»jjk" p' j> cr**^ 




ti^fcaJ *Ja*) ^J £ jL-3 



instantaneous acceleration 



.JUiaJ ^ Jfe (AlfyJ) £>fi» Aa 



Ar 






instantaneons velocity 



•AJaaJ (Cl ^ A© Judi A^la 



Q£U*41fr 



integer 



jt^&Vl— ^ l*U **?^l iJcVl t^-iufij 0,±1,±2,... jIa&V) t> Ate <^l 

. natural numbers -Uh^JI 



integer, Gaussian 



v^dUoi 



integers, algebraic ■ algebraic numbers 



algebraic numbers \ j&l ) 



integrable function 

J ^L-jLto. Ub JJ &1I g& OlAj W* tUlS5li V*e #1 j*.J j^ Ajlj 



J^imi V W 



integral calculus 



calculus, integral : j&l ) 



\ A n \ $\ f$ I \m> 1 ^ 



integral curves 



X-i*a .i-jj^ ^.-jlMalifi *_Jbl**l JLoU, Jjk l^i** C^laJ* 4&ja*4 




At 



JLfckA/Wfi 




integral, definite 

* 

]f{x)dx Sjja-oB Jc U&u (JaISjM cjIu». ^a ^U f j*!» 

.t-^jUI Jb ^jkllj ^lUl J-ISSM Ia* b j a iAU£*ll AJIaII f[x) 
* # S jj^-^l A^UJ JU> cJ*l£» Iaa ^ A^j* /(*) cufc I a) j 




(integrand AU1.A1IA :j&l) 




dOd 



integral domain 



( domain , integral : jlail ) 



AjUtfAl&u 



integral equation 



IcSllA JU . J-lfi «lijLe ^ Akb Alj**- AS A Jb tf^ AIaU* 



b 



f(x) = g(x) + x\K(x,t)f(t)dt 

2LJI a! u « ufi UU •** Ju „ij -V***» Ali Ali «> /( jc ) 




.ALU-JI SljJ K(x,f) 



ifiASSA "IjSjjST AJjttu 



integral equation, Volterra 



S jj^all Jc AjUfi A1aU- 



a 

.(V.Volteira 1940)"! jAfjtf JU*ffl ci^Jr ffe J! AisU-ll ^ 




AlU 



integral function = entire function 



( entire function : Jati ) 



Ao 



integral, improper 



<4tt Jli. tJ-M SJi9 ^i SJj^» j£ J(x) 

V<& "r dx 



i4x ' „ j jc 2 +1 



( integrand HASU Aib :jlaj|) 



JJa-4 jjc- J^tC 

integral, indefinite 

3-JBUI J toJ i? (x) *lb JS > /(x) AM A.VsJ j^ cUlSill 

• i$J£*b ^^ LH 3 ** 




a^UL* J*t£2 



integral) iterated 




V ^i„-»allj JjVi J-A-jail *i>~*! W A yi35^M caustfi (> .u* 




ri jjiU JUaJg ^» c3-^W ^ *ui3 ^ jyiUi ^u jUSfiij &i>Ui 

S j^-JI ^ 43*13$; £&•* j]V #<&; ^jUEUJI cU£3ll 5llai 



J( IV <M <& ■ j*( /j' <#>) dx 



II 



Integral, Lebesgue 



«tf'ddfl 




.IUjII ^j JUU.VI CJjjltt ^ V*l 

. (H. Lebesgue, 1941) 



n 



integral, Lebesgue-Stieltjes 



js^u- j -g^r j-U3 



." j3l£fi " cWfij " ^ " J4IS3 U*** Aji aJa^uj cW* 2 



An 



. ( T. Stieltjes, 1894 ) 



integral, line 

(*(0, y(t), z(0) 

U-JU^^j — a^^la^b F Llki&li). P(*) = jc(0i + y(t)j + z(t)k 





UuiSlojljcVj 



u^j • [*, 61 



a = / 1 <r 2 <...<f B+l =6 




6-M [f„/,J «JSfl ^ ^ t ( CAS.J [a,b] S>U Uul-SS 



IJ^_J oL^ »J| • 4P = P(*,,,)-P(f,) £w* 2 F WAP tJ**^ 



i-l 



4j__i*-aM 4^-J [*,,*,„] «^IjjftSl j**-»! Jjla Jj^j Uijfr 3l«J £.>a*-*fl 



jajILj a1 J-jjj C <^*11 ^ F W$ (JaISj ^ 2^1^11 b'm (JjSj 



Jf(0^p 



.Msia JaI£ 



integral, multiple 




£l—£ lilj <^ SM J*t£Sllj «^ {^1 ^jjiUl Ai& £j& lila t Cil jliUl 



jj ,nll t5 -Jc ^L_fi]| cUL-S» cj31jj .li&j «pfcll cU^n „**« *£ti 





^ D cUl5S!l ttU* ^33 iV- \lf(x t y)dxdy 



R 1 JuB 




(U£ 



integral, surface 



( surface integral '• jlail ) 



CiUSSA (Ux* 



integral tables 



Jlj^ll o^uLi C&J& (Jmu JjI^ 



AV 



integrand 



integraph 



4l4LditijS 



\(i+sx)dx J-i^ii ^a .iei.iss ^ j^ ^ aikaB 



1+53C 



v* 



uilj*13| 



AJ t> J 




4-J >nrtll 




planimeter ( Jy-a^Sb) £-1**** t integrator J-*^ : jlajl) 



(UUSA 



integration 



.VW a jgd. j) J^a^a (J-atSu Jla^j "LjLaC. 



integration by partial fractions 



**S>JI j>m*JI ^tJ^lu^ <J*t£3l| 



#JJ*-oM t^c 



uji J>"iS p j-aa-a AjjA ^Jc. l^juJajJ 4jjui£ ^^ (J<al£3 «■Ij^V 32jjla 



1 



l-x 





1 



1-JC 2 



<fc 



11 11 

+ 



21-jc 21+x 



f ^ j*&4 JaISSD 



integration by parts 



U-j*. 



J 



JWV 



MV 



JWk 



4__£**ll f l^iu.U J-alSill *lja.y ttjjl» 

!2&o£ (Ala Jauul ja>U La <JaI£j jjfc jjhj 



Jjcc Jf d&c= Jjc^Ce*) 



xe 



\e*dx = xe* -e* +c 



&W&4 J-ISJI 



integration by substitution 

tj| ■ ■" L&a La 4&Lu <j JaJL) u 




• * 





13 



Jx(l + * 2 ) 10 



d&c 



(Nlit .y=:l+;c 2 



AA 



Ul+Sy°dx = ±\y"cfy = (h£ + c = ±-(l +X i )" + c 



2 J " ' x 2' 11 22 




integration, element of 







J-al£3»£*ua 



integration, formulae of 



x" +l 



V M J. 1 ^ 



n + l 



^UlUW ^t - iV - V J*U3 



integration of an infinite series 



t-$j& 2i aJSUIl SULLfiJ ^jS3j .1^ I.*. (Al^U Ulljjj vj^> **!■&• 



J*UU 



integrator 



.tjjjSSJl^ j&mJI J^lSSll «ruuj Alf 



( integraph vi'j^j : jlUl ) 



lntensity, electrostatic 



^u«u>tttyt JM» *** 



( electrostatlc intensity \ jlul ) 



M 






intercept for m of the equation of a straight line 




x . y 



b j a '*'j^ — + ^ = 1 • jj*^"' (5^ Nj3£* ftjSLaiJll ^bl)u* 



a A 



.(cjLuoSIj ,. ij t >i\l «t 




( intercept ofa straight line ^jSlLum Jai. j^uaa. : jkfl ) 






intercept of a straight line 




£A LaJt gUSi *laSil ^ » ■ -B ^l^sJjfl j* fJ&ui* Jo^l (|? iuj JiuaaJl 



.(Oluol! Jjli-a*il U-ijay L$>-«Uj «Cllijutll 



^Uui ^tJk a^tj 



interior angle of a polygon 



( awg/e ofa polygon, interior : jJoil ) 



<jliU o*^^ 



interior measure = inner measure 



( measure, interior i jliil ) 



fca^.1 



interior of a set 



^ ^il| J^b ^j Jja> 1*1* (JS1 ^5» *tiM ftj* JalSS J£ *tf 



jJmjI t^l» ^ijttl ' 



intermediate value theorem 





ZkjxA\ f aiual^ll *U J t^ift o-ali ^jJaJ 




f (b) j f (a) 0X Af JS1 : ^llSJI V-UJ JaaJ 



^LjU-bAjW 



internal operation 



( operation ^Lc : jiaM j 



interpolation 






<* 



JUSiuiV) 



«i, ^l^iluilj '(^mSjjjm (JJlwjS (JW -Ul.il fjS jLaj) AjLc 



.aiu jjsui jSlji j^3«vi 



intersection 






. j&l jl ^Uaij ,J (^jjjLd^A o^Ili tiBjiiil :4jl*%1I ^ 



c^tfatiS 



intersection of two sets 



^ j jc fcHiSSil» ^1211 >jjj «OuSall o- JS Jj <^ ^1 




xf\y 






Sj3i 



interval 






bja C 





jSi* a jSSj c a < b 




(a, b) 



ja JL I4I > JJJ U«i J& jW 



J**** 



invariant 



.(j jLuutt Jafel ^1 jyi tij^SU ^uIU 'J** 1 » V 0L5 2 >*• J^ 



;Ljte a^j* s>o - s j£u v a^> s^j 



invariant subgroup = normal subgroup 



normal subgroup 



••M) 



4JU mjioSju 



inverse function 



g j/ a0bB <> 2K d* «-«O') tf** 



y -fa) 



OKIJI 



t^J^il L^J^*-» (J* 



■ h 



*) 



JLuiSe- Xj$ \ J| «J 



inverse hyperbolic functions 



( hyperbolic functions, inverse : jlail ) 



j^a2& o» jSju 



inverse of an elemen t 



* * 




( -£Z ) J kViwW j_Jb a J i Ji'wH ( jt-aaJI ^jSLuall 



inverse of an implication 



^lajJi j^jS3(j«jiL« 



^Jaj — ui j^jSj ^ 3a£S1I j 5^iLJl £& t,)!^»^ gSij ^Ml ^jmII jjjjSiSl 



. " 2 (Jc **«ill lJjSS V WSJa 4 Jc 1^1 <J£ ¥ jc 



inverse of an operation 

£j yt t^ijLfr t> js tiiij j\!u .1^1 aijxa y^c « . ^ £uj»i ^) y*e- 

•t5 jiVI <>ij£** t,A ^aJlj 



4*y&Ji k£&A jijjii 



inverse trigonometric functions 



( tr i gonometric functions, inverse : jJaJl) 



L^ui£& *umOLi CAxa^ 



inversely proportional quantities 





CJS. IJJ UuiSc jjtijjuil&a L^jl ££ uila qu>^ (JUL; -^ 



. tiilj 



. Jb_cAl 







- S 



a^! = a 2 6 2 =... (2j« I j! {6pZ» 2 ,...} 



Ht 



ijuSlfr 



mverser 



AjLMflj CiSjll ,«£ Ajj jaaaj f^aaAit aui j£ jlf^. 



inversion formulae 



O^It i^s 




• ^ju&tlt *jj£kf£ n (JjjaJjj /, ui^ti "Ajjjja" Jjj^j (Ja&kJI Aji^i 3JlLJ 



inversion of a point with respect to a circle 




SjjI^I jJaS c »ii,-ni £JJ* IjjLa* j£>^l £p cJ^SJaSill (€^U t-ijjub (Jj^Ia 



f U*i] Ajutjl* (jrfiSfr 



inversion of a sequence of objects 



{1,2,3,4,5} 4 *&ZA\ ^ J&* .OjjjUi* cJ^Si t**^ Jpf5 *jU. 




{1,2,4,3,5} AjutSUl Jo o-Sc y^ ^Ij^l A^m ^a 



^ jLyul) ouSali JjU 



invertible, left 




C jjb-ai& ^j lil (SjLuulI (Jii£a11 (JjIS a jjuoubJI £J JlL 





e dij^ t ca = e 



invertible, right 



^J^ull OiSftU Jj12 




.tak «H >u£u& e tlua. c ab—e 






involute 




I C5 iaaJ tllluiUol! *tilfi Jk. ^Jj-aJI ^JaJjl 



*r 



LJliSD 



involution 



A_JU ^ K J 1« . J£u-JI jtjilJI o-jSjuo I^js £*tSW jjiU ^jUiu *ita 



1 



laijft (JUS» 



involution on a line 



* Osl— 1*11 2QaSjlJ Jt (5 J9u«J l^juu&i luijSfr £j£S ^jSowlo Jaflj ^ ^ . US mi} jlato» 



1 

X 



yiml jjfe JUP 



irrational number 



V 






# 



j V2 «ilti J&- . O 1 ^ 



Jl J&SU 4L£ j£ 4jjbu 



iiredocible equation 





Sj££ /(*) iV /(*) = Sj^lJcibU- 



.2Lu^| Jjc&l Jia, S^lft jAj £j*a Jaa. (J JikSil AJLIS 



Ji JSaSU 4J*£ j£ 4jJa> S jj|SS 



irreducible polynomial 







4ikL» <J uilfl fjJ£ 4$U4 

irrotational vector in a region 




3 J 




*3J 



Ai/M rsj) 




<3c 0> <S* 



M 




5j\lpli jjL-aJI CiUjbUSl ^ tH«yi,,itl CiljtaLj i, j, k tt 



* 



• x,y,z 



isochronous = ( feocronal ) curve 



isogonal transformation 

bl jjli (jjtUS Jb iiaUj ji.T J configuration ^a^ JL!» <> cUjaS 



&>it44 



isolated set 



l*«3 Ji U <> 2iUi 2b! Jc ^^i V 4tf 



isolated singular point of an analytic function 



( singular point i^jSU 4Ja& : j&l ) 



^AluuSl JSiU jiaUS 



isometry 



x diSL_S i ij i^ B j ^ l«a>*M ^ J& OM ti^ -£& 






isomorphism 



( J) jk» o-iS o- ) jjUri 



J a jjjaJl L-uSi JSH ^Jfc JaftUu B j A O&H c*» tf^ J&* 



.ih-j&Vl *J-^>J l) St j ? =<? x JjUall dBi Jli* «Uj,|fc ji ^LjLjkjll 



A^Lc A^a a^j-ftfi Aj&iSaJt .il.ic.VI t jaj fjfy £-*jJi «^Le. £* j? • AjajtoJl 



16 



» JJ*-a (j* 



y\ 



y\y% 



J\dfi& 



*,+x 



J l/ l^JJ^ 



X. 



i JJ J ^ a (f* 



yi j x 



i 



( kjjUjjisj& tyju) ixp^ii ^LjjU*u cjUiuuli Uji^i» 



isoperimetric inequality 



^ 






^-^-z 2 J J* u-a ^ili ^uj 



.SjSU AJU. J Jasa 



4n 




(5jluu9 A-«^c.j . 



I 



AljJa jjJa-loJ AJaLs*a 



isoperimetric problem in the calculus of variations 




.4juu -LsAjum 



isosceles triangle 



isotropic matter 



OjStuIl tfjU&liiliit 



(^jjLlilL» /jUlua Al dlfi* 



(*ajj*A^) t^l^) o^ljill S±^>i Sjl 



,»UjVI (^Ic. 4Ja2i ^t ^je. l^atja. Juiu V SJU 



isotropic plane 



/WU^lt tfjku 



fl 2 +6 2 +c 



43ullbt 'j*- "' (JjAutA 



o 



tjiau C£la\jb*lt a 



iterated integral 



mfiZb J^fi 



( integral, iterated 



■M) 




Jacobi p^iynomials 



<*&* 4jJ» CAJ& 



JkjJuJ £&j£& 



J , (a «r. *) s ^(-». p + »; $; *) 





w tV..i.yi i5>Ji *JIJ <-A F(a,b;c;x) 




J „ [U; i (1 - *)] = P„ {x) 



J rfBi ^je- glgj >M?»J* 



Dij 



2^/.foi,ia-*)]-r.<jr) 




.(K. G. Jacobi, 1851) 



^^W**t tW^^ 



Jacobi theorem 



s^j* >au «4 VjlP* ; M ) 



periodic fimction ofa complex variable 



V-oiUil <wj*l* <JI i» 



Jacobian elliptic functions 



( elliptic functions, Jacobian '• jJwl ) 



Jacobian ofa number of functions in as many variables 



//\^1»^2)^3>'"»^ii/ » I m l|*»«ii|B 



JJifiwftil j* 



HA 




U\J\ 9 J 29 J 3 »"'i J n ) 



im^mm 



U\X\ i X 2 i X$ )•■•) X- ) 



J 



I 






l^^i^^Wi^^l 



"V^l » ^2 ' ^3 »■ * ' » ^» / 



Jensen 's formula 



/<>*i|Ai^fl 



( Jensen 's theorem 



O^A^: jlaJ) 



Cyu£$ 4j££a 



Jensen's ineauality 



L-Q 



t 



v ^UJI 



/(£V,)*EVW 



Aiki* ^a ^juikl 



/»j 



/-i 



x 



i 



^Ij t JimV Afia^ Aib / 







4 



t 



/ ttd 



m 




^ jii S jUuj . / ^ SAjI Jlo j£ ^11 J j* t f > t t *£j (> 



(£«/)* *(!>;) x 



/■I 



M 



tf >f 



J^->» 



*\te\ 



t» s, a t 





. (J. L. Jensen, 1 925) 



M 



t>uug 4jj& 



Jensen's theorem 



t |z| <i? < oo o*^ ^ W^ *&* f <^ ^) ^ (J* U* 2 * *Jjl»J 




t /(0) * &t— * t J| j 4<— Jf»j (fj^*i «^' j*M (> T^a jjSlj jU^aVl 



Ui 



\a 



1 2 *r. i -._ „,.. ._ . . -,„■ A- £ 



2n 



Jln|/(* e" )|rf0 = ln|/(0)| + £ In 



» \Oj 



• (juU4 4JLjjua 4jUU-aII ft^Jb /eAulJ 



JUuMjti) jbj nJauj 



Joachimsthal, surface of 



( surface gJa** : jlati ) 



• (F. Joachimsthal, 1861) 



4Xua|j 



join 



( vnion ofsets £ASa jUjI L-sj! j /aft/ce a£jau : jkil ) 



join, irreducible 

^a w j-^e. ^ aus ask J ay,; ^ ji jlou aiua» j^ ajLa^i 



(> uifcauft Uftl* JS A£^2tlt <J ^j j*-aj& jUjIS 41£a5 (j£^ V ^Ij^ill 



w 



joint distribution function 



a<>L«ll fcjjjSfl 4JU 



y«ifc) O*-** * F M *£>5uft ^jjSlI *ib uT^3(* iy ) ^jJte 4*U 






F u Ja,b)=F s {a)F y (b) 



* b j a JS1 



> 



* « 






Jordan condition for convergence of a Fourier series 



( Fourier theorem 4&jja ^J^* • j^l ) 



djtojjai tfj2*-« 



Jordan content 



( content o/a set ofpoints JaSill (> ^ <jj3*>* ' jlsul ) 



.ka-u jlL» j^iaiA = jUjjai ,jj*ia 



Jordan curve » simple closed curve 



cwrve, simple closed : jlajl ) 



Cjl4jJ*> /«Ja^ ^U^ 



curve theorem 



t>— iSku .U&J tf jSajlo ^ C (3l*xll iaiuuSl U WUH (J ^ oaB ^jJai 




d J w — II (Veblen) cfea d~»jjj ^A^lisll »^1 tiU* UUjj £bjja> f^ 

. 1905 aIc l$J ?cjauua cMjj 




(C. Jordan, 1922) "dAjJ* d** 1 *" <^j^ jJUH J| ^jkiB 



O^jj^ ^i^i^u 



Jordan matrix 



xoakj t^A_*Ja Vj 4Jjt uo* 1^9 ,-mlujII jLSII ^*-aUo 4*J_>o AijSuuo* 








Joukowski transformation 



(jLu&j&jfr tiuaJi 



Jjjaall 



1 



1%1 




(N. J. Joukowski, 1921) 



6s* 

joule 

tSjSM ftU3l <«3 Jka.1 j JL« U j4 4aJ j iL!^ ^a.1 j ^jjS U j^S SjS A^iiS 



. fej 10 7 



(«^ 



o»») 



£ J : J^l ) 



. (J. P. Joule, 1 889) 



w**fc* 



Julia set 




. I&A 



J 



I ^IjM Jo l^jj ajJ5 ^311 

<Ljuu1L l^jl jIula (JjS3 jJSlI Z 

f 2 (z) = f {f (z)} 



f 



.ij^aji s jssi y^ A5fl 








\J»J »•■•»./ !•••/ 







(G. M. Julia, 1978) "LjSj?- ' cW J J- Ol^-V <J^ *5ffl cautf 



Jung's theorem 



s<«^u^ 



71 




J ^AjSS] £| jj £* fc.aa.jll U jlaS 43 *lj4a>l <£^ AJI Jc ^aS» -^jki 



elj. 



iaJ ^L«J JLuali, *1Ls£j . 



-il 



n 



_2(»+l). 



UjLSU 




421*. 



J*^ 



t 



V3 



U jy u^-aj i Jib ^ ^xl jll U jl»S Ajjlu» A34 



(W.E. Jung, 1953) "^ dij ^W ^Lfifl ^JUI JJ %JA\ <-u*3S 




Kakeya problem 




< ~3l.&VI lf)twaj jjM JjjuI S' <-£ 4A**al« A£ja. S^vjll l$Jj!a ^LuSIula 




I — & jU t^i^ai Sj3b <Js sI^aj JUa^I 31*^ Oj^ <J l£°* S oli 



. (S. Kakeya, 1947) yaS ^J^" ^1*11 ^SUJI Ji 41*4 s 




W* 




Kappa curve 



*lil*JI 




4 2 2 2 

x +x y =fl : v 






uiSI >Sfl a^jaJ ji£ a*3 ja 



Kepler's laws for planetary motion 









\>i 



. (J. Kepler, 1630) 



iMAjjj 51^ 



kernel, Dirichlet 



Ud 



A,(0=5> 



w 



*— R 



OjSi^l^Uajt e*=l 0^'^! 2w+l <£jU5 <Jllj 



D n (t) = sin (n + -)f / sin \t 



1 * . H f 1 



(JaLcaII jl — J^aUutA fgk 6 jjwall »JUb <-j^}jJsu (jLia»Vl (J^uu *JSj 



2tf 2 



(JjSj 4 / 2tfl.il 4&Jj9 -LLiua*! 3j£ja1I Sjj*-all AJU. <Jj 




«. 



^W=XC» e 



-n 



( Fourier series 4gjj& < * \*fl » «l » «i a : jliil ) 



ujiSiji 



kernel, Fejer 



*1UI 



jc„(o=(»+ir £D t (o 



OjSjj «dli 1j& Ujij * e" =1 olSttJ »+1 (£jMj 



*«(') 



1 l-cos(»+lV 



^m—^^^—m ^^^Whp-^^ 



«+1 1-cosf 






t->-**-fl J — * * OK "b 



II 



d*« ff.-5>*/(»+i) 



*-0 



<^(*)-^j/(*-OK.(0* 



Cesdro's summation formula £*aJl jjl J£»5 A*^-a : jlail ) 



1»© 



t Fejer 's theorem jjljs ^jlai 

kernel, Dirichlet £*l*k>a Si j2 



d&JKSSIji 
kernel of a homomorphism 



<?* <J S^jll j^-So I^jjj- ^1 jx*\*& a^ ^a „a 



4^*3 Uibu 51^ 



kernel of an integral equation 



( Volterra integral eguation 4jU&1I t Jil ja ALU-» : jliil ) 



WSIji 



kernel, resolvent 



kerneh, iterdted A*j\2L«JI ^ jiM : jliil ) 



fcutSUII ^ jlft 



kernels, iterated 



( Ji& p jaII (> I jSljS ALU-a (Ja. ^fc. 



X*) = f(x) + X \K(x, t)y(t)dt 



l jj^alt t5 l& «liafcjll (JaJI S-ij£j 



.K*) = /(*)+* J*(v;*)/(0<ft 



ll 



*£UJI ^ ^mjj resolvent fcemel JsJ Si ji ^ £(*,f;/l) «1 

K(x,t;A) = (-l)f l VK K+1 (x,t) 




n**o 







K (x, t) = *(*, 



b 



*~i (*• J') = f K(x, t)K n (t, y)dt , (n - 1,2,...) 



. K n (*, y) ^ A*j\2Lall t5 jill j 

( Voltera integral eguation AjLI£S1I 1 Jilji AbU-o : jkjl ) 



v* n 



£#&£. hjn 



Khintchine theorem 



l{ — 1 AJ£L*« ^jjI^iSc. CAjj&A X lt X i9 — C&\£ IJJ Aji Jc (j-aSi AjjlaJ 

JJ«1«K (jja t M Jautj* AjStSlo ££Jj4 J j^ 



x 



II 



M 



n -»oo UjAc m J) jULv,Vl jJ <-U^ 




.(A.I. Khintchine, 1959) 
( probability, convergence in <JL£»V1 ^ <-ij\Sill : jkil ) 



\£^U^t 



kinenmtics 



t5>JM j! ^ n>Vl J& J»l Oj^ ASjaJI (Jbuaj t>«J^ (£^ Kj^KjJ p jj 



t^msi 



kinetics 



.*Ua.Vi ASj*. ^ t^jill j$j oij^j ^Jiil KjlKjJ £ja 



• »* 



a£u<LLS 



Klein bottte 



AJU* j£ SJjJ&t J Ja. (J AlU.^j j (J^jm <-J-#& &wsfrl «JijWl V^ A ^ & 

(C. F. Klein, 1925) 




^v 



SJfc 



knot 



( nautical mile i£j*l cj*<« ; j&l) 



knot (iii Topology) 



( tajtajUi tjk ) i Jkii 



^ Ujiktfj ItfUl (> A*LS J i jb J^ ^ Jua*,, ^fcl JS ^Jad* 



knot of a spline 



fyjljm <U.J ijlfr 



Koebe function 






8 Jjj-oll «Jft %&$ J£ 



/ (z)= z(l - cz)~ 2 = z + 2cr + 3c V + • ■ • 



? 




(P. Koebe, 1945) "^jS jy .JUfel «kll U4 



**• 




Kolmogorov space * T -space 



'^JJW^felj* 



n 



( topological space ^ jl jj jL £! ja : jlail ) 

• (A. N. Kolmogorov, 1987) 

\ 



Konigsberg bridges problem 



<^-k c>JJ Jij • Jftfl tA 1*1» ^)j jjjc. JjS5 Oj-i *#*jjD EJ^j^jS 

— - x .1776 <Ae Jij\ &± 





l 
t 



b 



3y 



^A 



Krein-Milman property 

.AajkUlI \4Jafcl «-iiauoSI £U5yt lili* <jj£i V^*J ^^"J 

.(M. G. Krem, 1989) 
( extreme points As jkL« Jali : Ja& ) 



£jUlij £l!^ J* ^L^" 



Krein-Milman theorem 



(jr -?.jXjjji a y>j ^-i ^s^j ^ ^> aa js J j* o-2 Ai>i 



.AijlaUlt IjJaAJ Ajal L-JW^II ^UuVI *£li-a (^jSj Lj«^aj* uJah*j ^Jai. 



jiSjjSUb 



Kronecker delta 



. (L. Kronecker, 1891) "jfcjjS jIjujT ^sUftfl ,JD JB AM s 




u jliSU >^S jUSil 



Kummer's test of convergence 



(<_4>^a J.tef 4jut2Lo (p } « <f^j-» Jl.to1 AIuiLia V a, di3l£ I j] 




W U| M JLJB Ya. UuUJalftt ^-[-^-k-* 



n+l 






S^&blo Y-L ALiLaLklt iiijl£ lil joUSj t n>N 

P» 

4 w>JV olSli) c„£0 J*H # 

.(E. E. Kummer, 1893) 



^L^St jjSl 4L451 j Jftey» ***** 
Kuratowski closure-complementation 



1*1 



.(K. Kuratowski, 1980) u i £*AjAi£ 



Kurtosis ( in Statistics ) 



^SLSSi f >il a 2 ^ « fl 2 =— *j«sil* Ut#J ^Utit «jjiy .1^.^ 




J mesokurtic ^lalfilt Ja^ji* &JJjft (1H& J • ^■JJ^ £u£M 
5. ljj— ^ V — u» J» leptokurtic laJaliS JSl J platykurtic UJblfi 




t-ifi jsM Jc WS .iWU t> jiu-oi J j£i ji (C jU*i 




d^vi M*i *^ to4 ^ £ijj 

laciinary space relative to a monogenic analytic function 

AJUI t-Ljjrf JlLj y& l*Lfo <> ^t £& V L^jJi Uj^Ji ^ AS]*1» 

.flUaatAjI 

( monogenic analytic function cUoVl A^ilaJ AjljKl AJb : jlail ) 



Lagrange's form of the remairider for Taylor's theorem 

( Taylor 's theorem j jl£ %Jp* 1 J*& ) 



Lagrange's formula for interpolation 



JUS&ytfU s-Jj*tf *i 




. SJiill 6J1A Jaft <> Ai& .lift Ajjjau* AWl *jS <Jj£j UiJft Jj&miaJI 




jft,^,—,*. iiuiS IJJi 



^-»_ /(*iX*-*aX*-* 3 )"(*-*.) , /(*2)(*-*i)(*-*3)-(*-*.) , 



(*, -* 2 )(*i -*»)-(*, -*.) (* 3 -*,X* a -* 3 )— (* 2 -*.) 



.Oa. n jjjJJ 

'g* j*V ch^ uijjj^ 1 cUVl «jJliuyi ^jill ^JUB Ji ***-»» ^-a 

. (J.L. Lagrange, 1813) 



m 



Lagrange's method of multipliers 



C^ jL*U g_3 j*V *ljjfa 





£JS tlltjj «o SJC. ^ AJU tSji—ll j ^.ak^t fjflll ±5$ aijjL 




JljU"; .« A \ x f ^ ^ j,^ \\\ (^yjjtS Jjft (!!&a9 .Slksu* C&DUj 



dx dy 




.u=xy +t(2x+2y~ k) 



£3^^ 



Lagrange's theorem 






Lagrangian function = kinetic potential 



<A^ ■*** - &J& &* 



. ^ti>* flJuI feittl UOJ j ttjJ ASU* cm tSjill 



U«i jCat j^v jijj 



Laguerre functions, associated 



JjJ 



4* ^*"«r*/ x 



^+2y+["ii-i(*-i)-^~i(* a -i)/*b = o 





j^V Vj&i o^! H <f*J& fW J) tM' Vr^SS 

. (E. N. Laguerre, 1 886) 



\\r 



j^i ^ cA jjfc 



Laguerre polynomials 



<im*2L *ij*J Jj4ail dai j££ 






. (0,oo) SJSall ^ i-^Ul. e"* Z„ (*) 

( Laguerre 's differential eguation AjjLaUiJI j^V AtaU* : jJaSl ) 



4l»l>A jaV Aj^ ^ J& 



Laguerre polynomials, associated 




iiil£U]L ^j**!! 4 JjJaJI Cd j££ 



^W=^r^W 



UftluSI v>a.V Jj^. ^Ij££ ^5*5 . j^V Jj^ Sj££ z„ ti 



U^liSlI *ht*-ll 



*y" + (* + 1 - *)/ + (w - *)j> = 



^lualiil) j^V UabLa 



Laguerre's differential eauation 



JL^lfill *bl**11 



xy* + (1 - *)/ + ay - 



. LAJU a <- 




* 



V-tf 13*15 



Lame's constants 



Jl j— «U A— jjjaII 4>fl) j a. (jU^y t^V U$kJ ^/ , X OW^-J* tW$ 



£jj— juiIjj 4juuj £ <?JJJ cU^*^ (J^t-iM {^jlifc JaiSjgj t(j-rtljajl SJfca.jAjl 



OiSSUlU 



O' 






(l+ff)(l-2<j) ' ^ 2(1+<t) 



JJ — u ji coefficient of rigidity Z*\ ur%\l J^l** w £jj\51I 





j t^a — m jA^sJ ^LwS ^yj ^iuiill (^ jL*uj shearing modulus o-aSll 



SM 



"t^V ijgj**' ^jft £Ap*AjJ& ftte- Jj lAV^M 4** 



. (G. Lam6, 1 870) 




lamina 



.4&3I &j\5j <iLU ^Uktf* 4S£j 



0>&tt Jii*3 



Laplace transform 



AS3U3I ilMto5 1 i) g *U u^V Jjj^ / ^1^1 




00 



/ (*) = J e"*' g (f y* 

( Fourier transform <yjj$ JjjaJ • j^i ) 



3jU*ittl o«*# ^^^* 



Laplace' s differential equation 






5 2 « a 2 « a 2 « A 

cbc 2 dy 2 dz 2 




«» «» 



il^SL^j ^LU-aBj .S^Ulft ^jjj^ ilaloi^j (x Jf y,2r) cLj 







3 2 M ^M - 

— r+ — r=0 
cbc 2 Sy 2 



. (P. Laplace, 1 827) "(u-^V 



Jia-»i >u^V 4jSLi 



Laplace' s expansion of a determinant 



( determinant, Laplace 's expansion ofa : Jsd) 



n« 



fj*M<ji 



large» in the 



S lu ^w) jj j JSS ^**ii* JSL2) A*J jo J&* 4*>«p ^i j*i ^wl j^l ui*-aj 

.SJijJskA SjSi (Ja\£ ^J& SUvua 



kkjUul kfiHi L^ - UjJLaA ^3 j^ 



latent root of a matrix «= eigenvalue of a matra 



•( eigenvalue A^ili ^US : jlaAl .) 



A^I^^.Imm 



lateral area 



jmtfr al ^ j liiiyll «JauJI AaUm 



^^St* 4*jji 4ja» 

lateral edge or face 

•fJi> J jjd&JK ***«•* JlliVl ^i iJftUlI J) <^i V a^j J cij* 



uA^ 



lateral surface 



,*J»I j5 jUjIu.1 JM4 ^1 jLuftfl ji Jajji-Jl Ju glwi (> <>»& U 



latin ;square ( in Statistics ) 



{ *\«mty J ) JfiH &J* 









.»La*yi jJc jyi i2il£jL*a*ll »i* Juj gJ&Jj t^ij**-**ll 0* ^J 



latitude of a point on the Earth's surface, angle of 



0#tU»J JbM>Lifl o2>J^ Jb& ^|jl J 



latitude of two places, angle of middle 



<>M (>J6 ^Ui. ^1 Jl ^Lu»Jt Jau.jUI 



m 



'*. 






lattice 



« bound, greatest lower (<r o ^a. jjS : jlail ) 
( bound, least upper JcA ±± 




#<Kye tfj& j*j 



latus rectum 



( conic section ^j ja-« ^JaS : jJoll ) 



Laurent ezpansion of an analytic function of a comp!ex variable 



a<\z-z 



«B 

/W - 2X ( z - z « 



z ^llsjH Jja, / 2LM £ijjl U«L*l. j « Jjjl tdjSia sUui*JI 



1 



«■-^Wr-^/toK 



2** 




.(P. M . H. Laurent, 1908) 



Laurent series = Laurent espansion of an analytic function of a 
complex variable 

Laurent acpansion ofan analytic function ofa complex : jlall ) 

( variable 



d 



h&tJk v*) OJ 3 » 



law (in Mathematics) 



. JLiB ui^ Oj^j **aS Oj*U& ^^ t>J ^^ s<te ^ J ^ 



nv 



4*£ijfl A«ai 



law of the lever 



. jL-11 LjjU^ a*iljll JISSJ AJaL 



leading coefficient 



^uyijll JaUlaA 






jiLuaVt djiU) fXLl\ 



least common denominator 



( common denominator, least : j&l ) 



JuJi\ djiiUl deUa«ll 



least common multiple 



(common multiple, least : jJail ) 



I I ^J'*"^^'' •^■■WB^^J^^Bf ^^■■■^^^^W 



least sauares, method of 




9 l^.UHu.1 £S^ Z#£\ 3^3 J*Jafli Jl Jb t>o£ oJclS Je Aa«J ALjla 



(jjj— ftll illl iuja p>aa-« J**J (^SM c^Uj ^A (Jjl^Liu» j) dluilJ 4fij*at4 



U ■ .. J\ J\ SjfrL— SM diA Aiauj *0^i ^° J»*-»! 3jjyL*S f^ttlj AaiSJI ftJA £yj 



. iliLuitjSll (>a S.iaJ j <Cj^aua -UIa <Ji ^5 Jabati CjIuiLjaII ,-jtuaJl 



,J&i J» jLuai 



least upper bound 



( bound, least upper * Jati ) 



Lebesgue convergence theorem = Lebesgue dominated 
convergence theorem 

o- £ ji <> jja. ^Jo countably additive I jI& !#*<*> l*«y& w tl&l 

^gSH 4Ltij ^lU ue aib g 4 T *tfU ^>JI ^UiM 6* 



m 




T 

£-}** C) t5— k ^-^^ &*£ ^J^ LK^ . r c** K (*)| ^ g (*) 




0\i« T Jk Uj jSS *i& J* ^c lim 5 (x) = S (*) 

f Sdm = lim \S n dm 



"-*° - 

r 



.(H.L. Lebesgue, 1941) 



Lebesgue integral 



Lebesgue measure 



&W**o4£ 



( measurable set tjApft Al^lS 4jj : jjail ) 



left-handed coordinate system 



^ jluu Cil^lJ») ^Uu 



( coordinate «-^-^J s j)a3l ) 



left-handed (right-handed) curve 



( <^J ) tf J^M c/*** - 







(oanonical representation ofa space curve 



n* 



left identity 



A^jLyy SjftiJ 



( identity element l^JS j • -'«- : jkil) 



left inverse 



( inverse ofan element >-aS& <j* j£** : jkil ) 



leg df a right triangle 



^IJ» fli AJU ju 



Legendre differential equation 



^luaUSJ) jJi^J ^JJUu 



31il*Jl 



(l-x*)y"-2xy'+n(n+l)y~0 



( Legendre polynomiah j^jl Jj^a. tlilj^S : Jai\ ) 



Legendre functions, associated 



*UI>J| j4M Jl jj 



JM 



/rw^a-* 1 )- 18 — ^.(*) 



(fcbUJ />;■(*) J^ JMj . ^W Jj*> SjflS />(*) 




AJLbtifi» 



(l-jf 2 )^*-2^ / +[»(»+l)-- 2-7-1^ = 



1-* 



2 



( Legendre polynomiah j^wS JjJ* «lil j$S : jJw) ) 

. (A. M. Legendre, 1833) 



Legendre functions of tbe second Idnd 



u& &3* O* Jhfi Jj* 



Jjd 



u 



a w -J /^ 



2_i z-/ 



.2bLbtiG» 



(Legendre differential eguation AjLualifill j^j! ^ialauo : jlajl ) 



Legendre necessary condition (in the calculus of variations) 



■«i 



\Kx 1 y i y r )dx 



i 



t calculus of variations ilil j^ttil <-jIui& : jlisl ) 

t liWer eauaUon jljji AlaU* 

( Weierstrass necessary condition ?S^ o»\J&j$* ^J& 



j^aJ J j-toh &t j^S 



Legendre polynomials 



«iljSaJ ^a P R (x) c£U*-oSl 



(l-2xA+A 2 )- 1/2 =yP J ,(Jt)A" 



»-o 



CjI£A*U* JmS j 



P (x) = l,P 1 (x) = ^ ,P 2 (x) = l(3* 2 -l), 
P 3 (x) = I (5x 3 - 3x), P 4 (x)=±(35x 4 -30x 2 +3),- 

(*+l)P, +1 (x)-(2n44)*P„(*) + nP._ I (x) - 




. (-1,1) Sjtfll (J S^Ulftj *-»t5 ^J**-» 




jj^oi>»j 



Legendre symbol 



m 



c p (j— J» A-«juiSil (x 2 -c) Jjsj LkiJc (^i t J^" jc 2 = c (mod p) 

.Ja. jc 2 = c(modp) aLUlaU ^ J li] (-1) t^jLuy j 



^ jUfcffl JSkjl jUfckl 



Leibniz test for convergence 



(alternating series ajj jUj aLuLiLo : jJaSl) 

. . (G.W.Von Leibniz 1716) 



^Ahjil 



Leibniz theorem 



: ijjjuaSi Jfc t^jSlb l_jjj^i (J*^LaJ A^jill aSLAJI .Jmu 4jjla3 



jD"(ttt>) = uD"w + nD*~ l uDu + -n{n - \)D H ~ 2 uD 2 o + . . . + kD"i> 

4& 







fc Aie Ujtd <JjyaLaa 4^5 jjH A£L&a1I CfiLuUkJ A*JjL-a <Utj£ JlLalU O^J 



***&* 



lem m a 



(j j»J Ajjlal tlilfij j-9 fV^Mi* AjjIJlu! AjjJoj 



/ AJaj^ij^l ^l&lt ) i "ij^i imo nl ^ViU 



lemniscate 



p 2 = a 2 cos20 

^A S-laUUI 4iSjl£j^! CilJSI^yi ^flj 

(^+/) 2 =«V-/) 

lemniscate of Bernoulli '"^M^Jjj CjKmUf ^ v» uti ^j-aj-ij. U TjiSj 
. (J. Bernoulli, 1 748) "^Aw «&* <£ j-yj-JI ^ ^1] 4j«u 



w 



/ 1H11 Jjla 



length of a curve 



P,(=^),P 2 ,i> P(=2?) Jt5 i*iJI < >0^ ^,5 C& 



Jlj-JaVl p j_-Mk-aX (^j \r„ .i—a. JS ^>J ^) . V% i Ml 1^] ^J^S ^«AuiSj 




.iaJl l^fc jti AjSaoM t^UuuiSill P,P 2 + i> i> + P 3 P +... + P P 



V <£j-J& ^ a» L$ ^JJ fJ ^) J • -4, B . Osplaill (JsU ttf ixl»M J^la j* 






/g, h J jJ-JI ^U-S lil J> j^l^J^l JjSj t a<;*<6 ^ 




f [/ ,2 (o+s' 2 (o+A' 2 (or 2 * 



4 «ffinm <Uk§ Jjta 
length of a line segment 

^ S^Ula ^jl£±i CjLil^kj fUa3 ^ OyfSJaiSS! ^U 



[(4 -B,) 2 +(A 2 -B 2 f +...+M -a.) 1 ]" 1 



**alj 



lever 



jlSSjl AJaSj ^jifc ( t U 1 ntiti AJ^ajj . JlEal £-9jl A.^*itai AjL-o SjLo qa «.JuJ 





ibalt <>— ^a aLSj ^t J£ t* J • j*j ^jk .iaJ <^a J& ^5 (fulcrum) 

u u^ioai ^ jksjVI ua <£j JjVi p jiJi :^»ji *z& ^sijjiij 



4j*j1» .JsJ ^Jfrj u^aSlI c^aj jlSSjVI *Ja& Aj9j ^filt £>M j "jiflj Jffil! 






\ir 



kil jH p \ jj 



lever arm 



4*il Jl Jl£3jl JLLaSij 3 jSJI J*c -kk cm ttLuA) 



JliwjlSJftlS 



L'Hopital's rule 



im|/(x)U lim \F(x$= -h» J lim f(x) = lim F(x) = 



Jr— >a ■ ■ x-»a 



jc-»-a 




U 4^3 JS Jj^i /^ <^&UI ow «*-iM c^SlSj 



n*) 



.Aji^ii ft JA j& l-jI Jj^s iM ^iujii jjj 



F(x) 



" jLJijijJ (<J O' 




(mean-value iheoremfor derivatives 



jjiS) fUI J) Sjctfll ua^uS 





!l 




(G.F. de L'Hdpital, 1 704 ) (t^^ d^ i£*jfij*) 



*#M*4JX 



L'Huiliei* theorem 



g^ c& j ^ j ji\ dJioii e ij j J& o^& oa *£UM .^ k^ 



: viiELJI Ija 



1 

tan— E 



tan— stan— (s - a)tan— (s - 6)tan— (s - c) 




2 L 2 2 2 2 

«r 

'A^ji ck> O 1 ^ 1 uj^" (^^ ^ (A ^jteft s^a 

( S.J. L'Huilier, 1840) 
( spherical excess tjjj^ u^USl : jJaJl ) 



Lie group 



^ s >0 



CJ t*rA •>. tlil— JjI^sJ <Jj£2 c ^ n> j «LiLlaJ Ajjj lAjUacl (j^aJ <L»jIjJjis «^>*j 




JC /«a Ajljk"i Jl jj x jinku j:' 1 (jAjiStuJI Ol^lja.) 



m 



.(M .S. Lie, 1899) "J uuAj- o-alA"" </Njju1 f**» J) «J-J 11 <^a 

( Euclidean space, locally Ula-o ^^Bj £1 ja : j&l ) 



( t^tip^M ) &J 



lift (in Aerodynamics) 



v a jat 2 ~ j ... • (1JU ttJ| u ^ ^a S J»>M F ^1 SjSlI <>.ffl lij 



( dSrag 'U jU^ : jlait ) 



Aji AtUa ^ tl M 



light ycar 



.Ujj2i I JL» jl£ 9.46053 x 10" 






likelihood ratio 







2 S ijiU AjSI^jAc. ^«J Qjpu* JLj^.1 £yj ^uiill 



t> <i&J l^t oiiji «1*3 *ijiJI *i*l JL&JiM o-is LtfJJ ^t«JI 1I1I JL»1 jb 



. ^ U j£t JUla-VI Ij* J«aj O! JL»I jb tljli ^Ua. 



(Jl&uj £j**Wty &>uAd^l 



limacon - Pascal's limacon 




A3j\5 4LS2 Jj» loJ I j* j.yy Uijc tljuu ^ 33j\j SjSb ^ iuJI 

fcjtill 2QaSsB ^J **>«"<• o^W 15 ^^t AlaU-B j .SjflJ 

r = acos0+6 






(^ 4 U (E. Pascal, 1640) "JH-U <^u5P ^jifl <XJ! J) ^^Jl 

. ~uiV1 I^A 4j!b jUai j Ajui JJ <> Jji 



M» 



^•1*31 J^ftSA JJL** 
limit analysis, problems of 

JS__juu £)' (JJajJU ( JjiAaJlIl (3-o ^Jaau p jil <JjlL^J (J-aaJ! Ajuui (J5LJJU JjLum 

.4-ajla-a A^juflUnJ (^jjueaSlI 4ij>ull ajJCj ^jjlLoaJI 



limit design, problems of 



^uajUi 



limit of a function 






lim^** >.AW1>JAJ- * (>Jj^*!5ll! 



limit of a function on the Icft (or right) 

t> X JSiu»-M Jtfil*ll JjJa-^LH tJjMftl OlA ^^ ^^ V* 1 </* 

( limit of a function *Jb 4^*3 : jliil ) 



4jlj12U4jUj 



limit of a sequence 



( seguence 4*^t2U : jlill ) 



• jfij JA* lK^UI Jjk ## 4fuull ty+1 



limit of the ratio of an arc to its chord 






limit point of a set of points ■ accumulation point of a set of points 



accumulation point ofa set of points : jJWI ) 



m 



( »ua*yt ^ ) i*#>di ^l^jH *^ 



limit theorem, central (in Stafistics) 



( central limit theorem (in Stafistics) '• jM ) 



dAjUiU 3L«UA» oUjM 



limits, fundamental theorems on 



lil j i lm „a w v ^W^j / +w c5* m+v V* 3 tA* 

m v 






5 t> J& V ^1*1 ^ o& « d* * # i> W d** V 



4^iuJ) j lukA tfty|J) 



'limits, inferior and superior 




sequence 3 »jl1u < superior ifj& * inferior ^la** J jl*Jl ) 

( accumulation point o/a seguence Xm^SU »£l J3 



( pU-aa.VI ^i ) tM S j3i lijl^i 



limits of a class interval ( in Statistics ) 



( c/aw interval Jju«£ » J3i • j^Sl ) 



/UIS2H »1> 



limits of integration 



( integral, defmite Aia-JI J*lSSll : jlaSl ) 



tf jlut4J a jVl i M i 1& ^ ^AjU* 



line and a plane, angle between a 



angle between a line and a plane : J&& ) 



uv 



Iine, broken 



Iine, directed 



vui£La Jsdk 



•<aj£Lula £Ja9 ^ft (JaISju QjpJU (Jj*oHa (JSjuu 



A&ja Jb& 



( directed Iine i J&\ ) 



Iine, direction of a straight 



1 - • 



( direction ofa straight line : jlaSl ) 



Ajfl1<nrt jaib 4J JU-4 



line, eqiiation of a straight 



9 ^LalaJl Igjjjjuaj c^SLiuJt JLaJt ^So **Slj 3iafc ^ u^JflJ j^ ^USl 



^ *:uUlall 2LjjUttJl AaSjl£j^ll Cjt£l 







flx+fry+c = 



(*0>) 




line graph 



line, half- 



<M(j*#<)& 



graph, broken line jjuj£1« ,-31^ JS*?» : jlaSl ) 



1* 



( /w//-/i 



i«e 



: jkl) 



line, ideal =line at infinity 







<^ 



a 



*,=0 



*liUJ ^ ^t pl jalt Uti ^.allgl JmII 



fc*) 



dJbo 





jjjl£jj CjL_uI^1 







= X,-i- = j> 



a: 



x 



(homogeneons coordinates ^miU^ L^tjSl^j icoordinate <Jj1<^]: J^) 



MfA 



line integral 



U^ J^tss 



( integral, line : jlali ) 



line, material 



(«JU Jb4 



.(JjyaLo Jajuij ,Ji l^jyiij SjLaiI <■" Ji oj i ii 1 ^ £)* l1J"*^ t _^^ J * 



^Jifc Jajh 



line, nodai 



.4&& SjU] J JliB J jjj jje- tijfc J^j J^> <> Jai. 



JjjaSl j Jte Ja& 



line of a transformation, nodai 




^Sttll ^1 jffl ^4 feAAJI 2£JS*A\ CAjA**3\ U Jij^ &|]4 Jkfe 

. £££11 Euler's angles jlj tjl j j Maj" 3 ^» 

angles, Euler's jljjt y jj : j&l ) 



A\£ cWI Jai 



line of best fit 



eJilft AiaJj «lAlljifl £>* Afi j*a-« *3I j* M (jLoj La JjuaJl t3*'.A frf^*** •^ a *' 



(least sguares, methodof <jJujo\\ «iA*jjaII *%jl« : jlajl ) 



J 



Uk*tt 



line, pl|imb 



.3UB lUh J** Ja^ <Ljlfc (jfck^ <^» f^Luul loil -^ 

.sua d*^ jj&* ^ -y 



^laS ja& 



line, polar 



(coordinates, cylindrical polar JluJaSil 3j3ljLuflM «I^I.WJM : jJaSl ) 



j 



m 






line, projection of a 



( projection JaL** : jlail ) 



^LaiaLula 4jusSI 



line segment 



4j1& (j^iiaSj £jj £jy fJtiu** in» £* J*-o2u p ja, 



segment. 



= midpoint of a line segment 

dpoint ofa line segment : jlall ) 



f «i 



J** 



line, straight 



S jj-u-all cs Sfr SlL*4 ^ai. ^U* jSau ^1 JbtijM *Cj*a^ ^^Ld^t ^fl 




^ < )j £0 y jail ^j . a a +D 1 * tlya. ax+by+c=0 



rjto.«* U* jg 



line, trace of a 



( Jfczcg qf a /zwe in space pt jiS) jji ^SIum Jaa. J5I :Joi\ ) 



*U» dt*ttl Jai 



line, trend 



( /we ofbestfit ?$y cM X±:jx)) 



( V^>^ Ctf d**» ^ ) **>• ^ j*afc 

Iineal element (in Differential £quations) 



linear algebra 



Ja^»J^ 



( algebra over afield JS* Jb jja. t algebra j&> : jksl ) 



\r 



linear combination 



JaL Jjjluu 



( combination, linear : jlajt ) 



linear combination, convex 



4«4awa eJtek Jj< ■** 



( combination, convex linear : jlaSl ) 



linear congruence 



c^L JjUaS 



( congruence, linear : jlajl ) 



iJai -UuaU3 ^Jbu 



linear differential equation 



^Ull ^bkUl ^LLal&lt *iiU-*ll: jlail ) 



[differential eauation, general linear 



linear element = line element = element of length 




( JaL juaJc 



<fc 2 



n 



tf* gj-ijifrl pl jail ^ J>ll 





(<fe,) 2 +(^) 2 + + (<&„) 



£1 jail ^ S^LAi A^jllp ^LjSl^j (^ jc„) 

( element of integration lU^SM jjuojc. zjlail ) 



linear equation or expression 



uh* J&& J' ^laii <UaI*a 



• J^J J J^» <*9 cJlja* ^>J^ c> J*** 3 J Ok** 



lteS\ Ctf .Aaufl <> 




dtffci 



linear equations, consistency of a system of 



( consistent system ofequations ^V ^U-Jl <> t-iSl» ^Uaj : jlail ) 



ijiaaJ Ctf jbufi <> fcj^ J* 



linear eauations, solution of a system of 



t Cramer's rule j*l jS SJclS : jlijl ) 



\r\ 



J^bU-JI Qa n t^a 



/w 



lAJJto Ailfcu Aiail^i» A±k* £&±\m+ Jjk 



consistent m homogeneous linear equations in n unknowm, 

(solution of 



t^)^^ 



linear espansion 



• ilaJj ftlpJSl <*$ <^loS 



linear expansion, coeiiicient of 



( JUA ) J&& AA-2» J*Uu 



( coefficient of linear expansion i j&l ) 



Jbi. j,u»s - J>i U* 



linear function » linear transformation 



( transformation, linear J jlaii ) 



*M*>0 



linear group 



A^iai S j4 J t ,/w// /wear growj? ^3 y». S j*J igrotip Ijaj : jlul ) 

( re«/ linear group ^fta* 



U^V^jl 



linear hypothesis 



hypothesis V*jk Ju& ) 



yh* JUM 



linear interpolation 



( interpolation JLSSJ : jU ) 



(f u*yt <» t^« &*W» *J4" 



linear regression, equation of (in Statistics) 



*laUJ 



O" 



«■■vew 



#-# 



m 





crt — sUJI <> &£g. j*a-J dyjp^ d& j*jVI - - * 



' °*i°- h* 



•4^J*M <J» x, v 



t Standard deviation ifj j»* «*-itj — ail c deviation i-iljaJ : jlaSl I 



( correlation coefficient JaUSjVl lM** 



linear space = vector space 



^U3| £ J « ^ ^ 




(+) ^L^lib a_^c W& O j-*- 7 *S9i>a£*H> 



3_jLc L^l l^jlft <_ij«-a yjl ijAj £j£S ( K,+ ) J £ 





jcvgF 4 X,iieK JS1 

{X + /*)* = fa + fjx -Y 



Lc-x 



i 





I 







iu>*is <Uha ajjiasa 



linear theory of elasticity 



( elasticity *4jj+ : j&l ) 



linear topological space 



^* </W*J*jk £t J 1 







b A^Lc-j A^b £*> AjiUa 4jSc <Jij»a ^^jljjjla *l j* 



( linear space t^ai. £ljs : jlijl ) 



(^ (ks** 



linear transformation 



.S^iaJlj A^LaVl Cil vjil»H £u ^LLi. CA£*c <£Uj Jjja^ 



srr 



4-Jfli AP jjui 



linear velocity 



( velocity ^jui : jliil ) 



UaiL^ 



linearly dependent 



( dependent set, linearly LJai aLj3 j* Aja : jlajl ) 



bioi JSluu 



linearly independent 



( independent guantities, linearly UJai. aJSIulo djUaS : jksl ) 



4* • "+ 



linearly ordered set 



( set, ordered <&j* %& : j^ ) 



lines, angle between two = angle of intersection of two lines 

( awgfe of intersection ^Vilfitt AjjI J : jlajl ) 



Aj&Lla ^Loj£LuuLjki 



lines , concurrent straight 



.SA^.1 j 4Ja&3 ^ <JDIj3 4 rtffi > n a JajJa^ 



'/j'"* ** ia J«i 



lines, contour 



( contour ' lines : jlajt ) 



^"n 1 ^ Ja jla&i 



lines, level = contour lines 



( contour lines : jl^l ) 



m 



JjfljjlMJU 



Liouville function 



I^VlS *3j*Jl *Ja.j*Jl 4a^wJI jIJcVl ^ x v&& 

A(l) = l ) A(/i) = (-l) fl,+fl2+ " + *' 
<*x,a%,-~,a, j^J^Jct P\,Pi,"->Pr ^H n -P a \PV'"Pl' ^ 




jIjc.1 



. (J. Liouville, 1882 )"ckajJ tjyjj* ^jall ^ J) *M M*-* 



( ijialiiil <itf jUaJ) ^a ) oUjjjj cM>j^ ^luiiuiu 



Liouville-Neumann series (in Integral Equations) 



AljLUJLIlX(ul 



CO 



j' w = /(*) + S * rf. (*) 



B=l 



A (x) = \K(x,t)f(t)dt , &(x)=pC(x,0A,-.(0tf («=2,3,...) 

a a 

b 

y{x) = f{x)+x\K{x,t)y{t)dt 

a 

( kernels, iterated ^juIj!*!! ^ jill t kernel l\ ji : jJail ) 



%* * 



jiuijufr 



Liouville number 



<JN! jSa^ X l^J*-S jjc. .iifc 



tf>l tlua. i- (cSJ*^) 45^ -^ -^J*} « ^ya^-a .U» JSl 



,4\a\ nMrt jl^Cl ( Jb CjjSjjjI j(^&l AJA&.J . 






1 

<- 



s* 



( irrational number ^^ jjp* .!*& : jJail ) 



\re 



JjJjJ^J^ 



Liouville's theorem 




| i 2 J.U-. 3^ r .^ ^Jb / iM£ UI Aji ^ LK uS AjjJai 




.4jjIj ^jfi l^jli t p I jali j£ ^ SJj^a-oj z t-£>»ll 



JjLuujI Jajui 

Lipschitz condition 




.( R.O.S. Lipschitz, 1903) 



( om jjiilil ^jiaJ* ) 4^2 j#JI ^hiatt 



lituus 



<-A (r,0) AjjIsSII CjIuI^VI aUo3 (J AjtaU^j (JjjSI Jli Al jLulo (^bu* 



2 ^ 

r = — 

e 



.AludJ Vj <_ilaSll jj-a v_j)jjSVI A-« "LujSJ 




Uu^mA VlS^A 



locally compact 



cornpact space, locally bl^o j2&* £lj* • j^ ) 

( compactification Jjifi 



U1^4 Jajijl* 



locally connected 



( connected set, locally Ll^* AJajI Jla 4j* : jkil ) 



IjK.rt uJx« 



locally convex 



( convex set, locally ULm <jja^ 43a : jksl ) 



m 



Ula*o (jJu&\ 



locally Euclidean 



( Euclidean space , locally blaua (^AjlSj p I ja : jlail ) 



tjK a SjjJ^4 



locally finite 



( finite family ofsets , locally UI**» S jy^ua tlAia ^Stc. : jJaul ) 



^jJUlAlfc J^4 



locus 



%» ** 4» 




Jat fcll tSlti ilit£l j=J di3l£ I 'Ah t. j&t ji Ua^S ^ LlSill <> ASa 

* ( locus of the equation ) " AM**11 ^n^ttt Ja^l " AjsII «Ijjawi 44iiU-* 

. ( equation of the locus ) V ■ n. V^ \l <Ja-JI Alda* ^ a i «ti aLU-JI UI 



fW*J» 



logarithm 



( a * 1 ) a <^>»M (j«L^i M <->>^B <Jy**Jl AisJI ^jjjIc. jl 




. x = log a M h&& a' -M (jaaj <^ill x .liJI j* 
CiLibjlc'jMl ^"rt (e «2.71828...) e o-*^ CjULjjIc.jUI U 



llnM tJSSSj ) .Napierian logarithms Ajj^jUM (IjLojjjI&jIII J AwnMl 

e :JX\) 



pbj&jSl (fj£al\ jmiS2)j JjIaaII JJaJl 



logarithm, characteristic and mantissa of a 



: kp\£tSi\ ^ULjl&jUI <J 



logw (10" Af ) = n + log 10 M = n + m 



n ,.A\n\ .?tjaa-a Aifr « t < /W < 1 , 0<Af<10 £ 





./Cjjjwll OJM1& 77Z J aJJjlojli J£AAll -li*i1 



4iS>» JJfr fLjte jl 



logarithm of a complex number 



e (jdluUll Z C_jSIjaII Ai*]| ajjjlcjl j* W JJaJl (JijSj 



z = re " ^jlaSlI Sj^Ji <J z ^*Jl uiS lijj . z = e"' 0& u) 



iry 



ljA 



lnz = ln/- + iO 



cjl c^l • e (JjiLuuU uj j j ui^ a I I pijjl& jll J*j3 ln r 




Inz = lnz +iargz 



^1 » tiua. ln(-l) = i(^ + 2m) ^J-fl tfjill 




Euler formula jljj» 4*^-« i complex number <*-£>« :uc : jlajl ) 

( logarithm ajjjIc.j1 



^Aujlfr jl 4*Ja5 



logarithmic convexity 



( function, logarithmicalfy convex ^ujjIc. jl Ajja«o ^Uta : jJajI ) 



luAjJ&jl cAj2i*k.\ 



logarithmic coordinates 



Ajuij ^jlOa.VI fJ <> V* <pi^V' &J&J f^ fAVu,n ^J&P lil^lJaJ 



logarithmic curve 



(jj&jj& jlfl /j W 1 at l 



3lMjUOU (« jJJULftll ^ V% '< <llt 



J' = log fl X 



iLSilb Ci W»J 12* j*} .S^U1«1I 2iiSjl£pll aL^I^.VI ^ a >1 ^ 



* 



SadJI li« 1 ^ijl .La. jA «libL-afl jja^o <> t-jJUJI * JaJlj (1,0) 

< / ja-J ^i^yi Aji jL- j *jjL^ aj^s ^jl^i ^i^yi jjIjl Utf&j 



ijUl a^jjjt^jlA tiSAill 



logarithmic derivative of a function 



^i t ^i^i ^ji&jii JjVi asLi-M 



dz /<*) 



.Ubi ^ /z) £ 




* 



\r* 



logarithmic differentiation 



y^jlft jlll J^U2» 



( differentiation, logarithmic '. jlaM ) 



^Ijjte jl ibbu 



logarithmic equation 



( equation , logarithmic : jlait ) 



logarithmic potential 



^^aLj^Ip jl 4£x 



(Jh^l V r J*** ' » *i Joa» y«AC' aUaaiVj Afii^^a AJaui ^a. 



bljjll <£ jU*U OjjS* =* ^AUjtfcjI (llO^ 



logarithmic spiral = equiangular spiral 




I 



tlj\jji Aa^ I .j i<iaiil (Sj^jfl cs-^^V ( . U »^U ji^uLt ^ W U 



I .'Si \ ^ »UStl ^ 



LUutll 



J 









log r = a0 



j (UiUaII ^jj <jj) jllj 




logarithmic transformation (in Statis tics) 

^ j! jJifl Uiu) Uujia ^JjJ IfiJ^-» # jttlJ fJJjl£jS cL& ^W^ 

J 




«1*11 {h J fcji ^* JaUjII <£** ^iSJbj (431 i jjiloU t*Ui£ 

( distribution, normal ^wjjViW £j jjSll : jJail ) 



^ku^ jJ ^jiao* 



logistic curve 



A J^ualt ,Jc 4jlil*-a ,. W t rt 



^ = 7 



A: 



1+e 



a+flec 



A: 




r* 



J) 

L La)! 



y 



cJjJp^j 



6<0 



tclul jj» a , b, k 




I IJA i-ij»uj .AjIaS VL.J 



X 



u «V» L^jc 



m 



Aijj**ll diLiJa^ll £\J jj «Jj ^li jbj Pearl-Read " ±jj Jjjj " 

. growth curves "><ull dU W i o" ajJj 



^AujlpiUl Oji>Ji - t^-^jl» ljjjU 



logistic spiral = logarithmic spiral 



( logarithmic spiral : jkil ) 



^IjkJl^UyiSfl 



long di vi sio n 



( division Zjuj& : jkil \ 



jUaflla* 



longitude 







* • «* 



^jaoaojjft 



loop of a curve 



(_£j[Lu4aJI ^* SJj*lx-ft <flJaLa *^J (£j4ulaJi - -*^ * A " ^h 4 *3?^ 



yilui Ja. 



Iower bound 



( bound ^ : jksl ) 



lower limit of an integral 



U J^lfil ^ILJl ^Jl 



( definite integral Ala-» lM*j •' j^l ) 



lower teraus, fraction in 



S Jj*d Jku^l r-i JWiS 



.aULollj h i n j\l £ju ASjSlAaJI (_)-alj*]i ' «^ Aj9 aJ ^u£ 



jL^&t 4>L&«JI (JeUuli 



Iowest common multiple = common multiple, least 



( common multiple, least : jiajl ) 



u 




loxodrome = ( loxodromic spiral ) 

( surface ofrevolution i^bj^ C^*" 1 : -^ ) 



(tiUb 



lune 



O* 4 






JN a "\1 Sb.Lywj ( angle of the lune ) cW **jU c#* OAjM 



»%*• M AjjI j o»^ ^ «*j$» >S «-i— s r * 



+ 



4nr*A 
360 



LfcOj''**^ 



Luzin's theorem 





L?V AAfl t o-UU UlSj UijSi 0^- JS. (j* S^j^xj *&taJ' 

/fa) =g(jC> '*' ,^.' f#& "^ "^ tJ* ******* # 



3ib Ja. *5 £ 




S (J* 




.(N.N.Luzin, 1950) 




£U jjp 



Mach number 



.ajuaaJI Aula. L-iluiL 



OjuSiL» 4*4*4 



Mach in 's formula 




I 



w . . _i 1 . _i 1 

4tan — tan 



4 5 239 



(iljlSLftll «-« ^uSLa Ig-oJuaojml /Jill ^j 



-i 



i —i ^- 3 A c 1 7 

tan jc = x — x +— jc — x + 

3 5 7 



. 1706 *le *5j ^2UI 1~j~ -^ . a- Ai«J| t-jLutfJ 

(J. Machin, 1731) "o^U dj*' <^»W» ^ d! **j^i M">2 



£WJ^l£l4 ^^"^"'«* 



Maclaurin's series 



( Taylor's theorem jj£ Ajjk" : jtul) 

• . (C. Maclaurin, 1 764) 



£JXUlfl &J*1\ 



magic square 



.l^jjJaS £* JS ^j IgSlaC) £* Jjafr JS («3 j Igijfcua £a ui 



\tr 



JiiiSB 4a*ju = j&Sufi 4fuu 



magnification ratio = deformation ratio 



( deformation ratio 



•-J&) 



magnitude, geometric 



(jAM^lb JlSfi 



( geometric magnitude 'j^) 



magnitude of a star 



f*j*A>* 



.^a.j^ft oJ^J tSSj ^jaall t. Vu^iAj f"9>^ ^jU-aS ^J^ ^^S» J«^ ^-fcj£ 






magnitude, order of 

J 




aAri 




ia 



/ 



jlja, (-i Majali 4j3j (_>ji3l) ^ w , v £jljll.ill (JjSj -Y 



i\£ 13 U 



M=o(v) 



Magnus effects 



► 



e, A, B 




d*&\ 




4< 



«(0 



v(f) 



<fl 



w=0(v) 



*^V t # ^ * 




Aj*lJ&J 



0< 



t-t a \<8 



LoAlC 



lim^ = 



f-w, 



v(0 




j 



v 



t> (aa^) AjS j JSI lJjSj m 



*,la 



U 



(jujiaLa (lilj^b 



*» ■* 





V 




\ j a jail Jt o- LSC ^SB >! jkll llulipjjjV! ^i 



* 14» 





^>-A" ^L-JSfl pL-^!j *u-£» fit J| 



i ^bii 



"j£ 






. (H. G. Magnus, 1 870) "u-j^U 



\tr 



J^lcHJ^i 



major arc 



JJjJ SjSta La^J) auuaSS (JkUlIl (JnUujSII (Jjlal 



sedor ofa circle 



jj&i jja-*ll 



major axis 



( ellipsoid <<jua§lj ^kwi 



e//*>se u-aSU ^JaS : jM 



S jilJ <>» c5ji*^llj 45 jjSI) ^UautaiSt 



major and minor segments ofa circle 



( segment ofa circle S jSta ^ 3*1*1 jJail) 



flfSU^jIlS 



Makeham's law 



Oj*i» 



m = a + be 




'CPM 



b 



j 



Ot «(^mJI JC « Slijll OaaJ (jdULa 



/n 



. (W. M. Makenam, 1 892) 



tJ\Ju& Jsu = ^j^Jla J^ 



Mandelbrot dimension = fractal dimension 




C5 1 



i)l olj£l» t> Aic JSi MX,s) c&lj «tjji- Icljfl X c&l 



( ->tj <tt D j* ^LaJjJ ^jaj ' * «j^ » ( M^J 4 J«A» e ' * '„«* ) 5 (>> Jal UjUaSl 



^Lu^lb X pl jil! ^Ij-^l ^uil aj«5 . JT y jill 






log(%) 



* ^* 



CijjilSU 4iS 



Mandelbrot set 



5 



CijL£j c (jtj£>* u^^ 0. 



c, z 



f(z) = z 2 +c 



U 



,l£|j| 



AjuIjIaII Aiuujlj * \j - w A ^ Cil jl^-all 



!•> 



z jl.ic.Vl JS ^a 



Mi 






. (B. B. Mandelbrot) tt ^jj^ *\j* &U±\*J\ ^ Jb 2&M u 




fkj&jpll <> 4 J&& p jail 



mantissa 



jsjjjlc.jJS ^j^iil * jajj JiaA : J°&) 

( characteristic and mantissa ofa logarithm 



m *I 



pM Setela Aib 



many-valued function = multiple valued function 



. JSS 'j! SJaIj 41& ^ie. ^Loja t> j5St iih *Ib 



map = function 



&b = f-uiij 



( function : j^O 



map, angle preserving - conformal map 



yjja M* ^ j 



.^Jjl jll ajjjj ftUjt t^Sc-j 






map, area preserving 



.AjjjtiJib JlSwll 3^u ftAia-ai! «I^IuiaU ^^C )n9i\ -\\ ajji) j 



• Jl^jkua! a*mIj 



map, cylindrical 



(cylindrical map ' Jati) 



lk»>fl £j jti JULi* 



map-coloring problem 



(four-color problem ***jVl ^jfiM *&>•** : J^') 



Ufi 



Jjjj Oj 3 ^- c khM63^ 



Mariotte's law = Boyle's law 



Boyle 's law : j&l) 
. (E. Mariotte, 1 684) MijaJ- ^ ^-i ji» <^js*U O*^ «^4j 



mark (in Statistics) 

. ^Jajui jIaII AajaB %aj, 

(class interval Jj-oa » j3a : Ja& ) 






Markov chain 






n 



<-ij£jU (jA^Lij^i A^j^i" ^jjlt CjU-abjll Jlc Jj aULJI t, 



(A .A .Markov, 1922) 






Markov process 






^jL-jliu i<n U ^l l r. A r (^) = X, JajJiCia^ w JT(f ) < X, " 



• *0U)-*w -k^lc^i "*('.)**." OiS3 ^Ljil dLi.VI 



n 



<-ij£ jL« (jjujfljj j^j) ^Jj^il" (-juij^II «JjLuialj jll ailc Jl 4jiL*JI <_ 



.(A. A. Markov, 1922) 



jW «*£» "tA^-H**^ ^ 



Mascheroni constant= Euler constant 



( Euler constant : j&ty 
. (L. Mascheroni, 1 800) 



m 



4lg 



mass 







JSSfl JSj* =^113^1» JSj* 



mass, centre of = centre of gravity 



(centre of gravity ' J^jS) 




hAUll&i 



mass, point = particle 



&U51 jla &tSj£L« 

matched expansions 



2Ut jldl ^liaH t> 4ifi 



matched samples, set of 





*r 





iic J S o- «^ j ^>- **P jM^W Oj^ 33 ^»M^* (> ^ 






CUl— jiM aJA J!La 4a«&) t^J?J -iaJj J-^- O* Uj^d 04 (1)1 jlj=>-«Jl £)L-aauJi3fl 



tf 





material line 



( /ine, material : jlajl ) 



> 



+^^^^+^m^mm 



HV 




4jjLa &&j 



material point = point mass 



(mas s, point 



:jlMl) 



/«jLa fUXun 



material surface 



2Ljj£ 4J (Jl (jiajia* (CjLo Jajuij ,«£ «Jawa 



^Liui iii-ja &JUI1 



material time derivative 



A*>0 



ii 



£ lili , U.,ijtt t^\\^%,^ Qa La f J ' "^ Aj^juaa^ *Liiojll AJlIjuIajI 





aA-JbSe*! 




I (Jjualall Jajui^It 




qa Ajjuali. JjLc3 



• 




4M AjjUI 4&J-all <jli *4>jMj 



A 



dt 



+ (v. V)/ 





j * ■ •-> «« JllJ Ji>a V 




I 




v 



.(derivative following the motion) "A^jaJJ 4*il»ll A&uwll" bbaJ $£Aa11 



^LjjMfiSjai 



matbematical expectation 



expectation, mathematical 



'M 



«^-uabj» £U2Lutf l 



mathematical induction 



( induction, mathematical 



•M) 



mathematical system 

• gTOUp S^ajM A-uiabjll (JjLajJaioli hmjj a*1 



HA 



Cil^MaLjjfi 



matbematics 



f »n«Vij .1« i ^LkiijJl pjAti*Ilj *J*£11j S^J^'j J^^ AjaJalolI ^ij^l 



3jL*ktfl *2Luabjfl 



mathematics, applied 






&**» «IiLj-i^Jjll 



mathematics, pure 



.31aJa-*l! AjLSL-loII OliuJaullj l$j| jl V^uatjjll J^jUo JJjkij <J jJ 



^l*ai5J| jjSU ilaU* 



Mathieu differential equation 



» Jjjuall Jc ^jLjaliS ^LbliM 



y* + (a + 6 cos 2*Xy = 



J& al*H \fl.K 



j; = y4e™9»(jc) + Be'"(p(-x) 

(E. L. Mathieu, 1890) "jjuU jUjJ (V <^j»tt fJUU lk\*A <-»*"£ 



jAa^Hj 



Mathieu function 



Mathieu differential eguation ^LiaUSM j^U ^laU* : jJaii) 



^jSa^L^A <t>j*^ J^aLaji 



matrices, product of two 




dijl £j (mx«) ^jj j (>4 3i ji*-ox ^4 = (a„) <Iril£ li) 






.42? Lo^__ j_)jJ» J^Ia. jjla (nxp) <&j <y* AijL-^A 



iLj». (mxp) 4jSj(> C = (c ff ) -Uji-wll 



r-l 



SU 



AB*BA £jj£j A-olo 4jL-oj o 



matrices, sum of two 

(mxn) ^ j o* W" <J£ cJpaji*-** B = (b 9 ) , A-{a v ) CdK I JJ 





A+B=B+A 



HAjiua* 



matras 






ii&iij* MijiuM 



matrix, adjoint 



adjoint matrbc : jl^l ) 



^jiuot! ^^j^il jal>Jl 



matrix, associate = matrix, hermitian conjugate of a 



associate matrix : jJail ) 



S JjJma A^jiiAA 



matrix, augmented 



augmented matrbc ija&) 



4ijluaAl £jjLtH S jj^j) 



matrix, canonical form of a 



canonical form ofa matrbc ' J*A ) 



4ijiwa«l S jj*dl 42jIjuA 



matrix, characteristic equation of a 



( characteristic eguation ofa matrbc : j&l) 



s* 



<j£jA 4£ J&Ufct 



matrix, complex 



4i£j4 l^l^cli Ia^juoLjc. (Jau2 Aijik-aA 



«Ujiua^l «^ydl /&>*A 



matrix, comp!ex conjugate of a 



\complex conjugate ofa matrtic : j^i) 



•i * 't i • * 
matrht, determinant of a square 




AjjJaA «U jihOt 



matrix, diagonal 



. jUual (-uUJjSI jlaSlI jj ^*5ljil jj& UjJuaUc J£ ^ji^ja Aiij/LuM 



4*>l* jjijiua* 



matrbt, echelon 






4 <.,i,i<a («I Jiujl £)_}£j jliual »jjuaUft JS UJU4 (fll —^ 

(^ajSI J] jij^e ^ ^4J " * l,rf ^ W (pivot element or pivot)t>iUiVl 




* J i» ^i (-—Ja ^L-»lji Ol—jUfr *l J&>) — J ^Ip* Alji-OA Jj ^JjL-« J^t 



tOtjaij jjc. J>g)j»jlt IJtftj A^L-aVI AijL-a*Sl 



AAHjAiULtfu 



matrix, Hermitbra 



Hermitkm matrbc : jtjl ) 



\o\ 



4i jLoa! jtJ*£* V J*te 



matrix, invariant factor of a 



ju t^j^Sk, CIjIj^jS lAjjL-aUo (4juja Aij&utiSbftj ^-juuSjII ^jJa&j) ji/i\ tf^ »laJ 



jj ... n"i ^jJo 4jjt& (j£*£ JtJ*JLA V (JaIc^ JSj .4oj3u1! S jjjuall ^1 Ifll J$aJ 

:ujjA-iJI (Jualah 

E.(x)=mx-xy> ■ 



2 H 2 



4^^Ll^4 (W4&L4 



matrfc, inverse of a 



( matrix, invertible (ja£*U ALIS Ai jiua* : jksl) 



/uiSaU AJ^tS Aijii^A 



matrix, invertible 




Aa^U*-»* tlu^j lil m-S«11 ALIS l^JiJ ^ A*j uJI AijiL-aJJ jUy 



5 



AB=BA=I 



J 



j-jb o-S.ll ALIS U Aflji^. OjSSl ^ISlIj jOSUI J>jAB j il" 1 >jft* 

( matrti, nonsingular Situ» jj& Aiji*^» : jJail^ ) 



£)4jj9> iiji*04 



matrix, Jordan 



( Jordan matrix i JiA) 



SjL& j^fc- Aiji^u 



matrU, nonsingular 



• jiuall (S^JMji V U^ia-a A*JJ* Aijiya* 

(matrix, determinant o/a sguare Aju j* AijLua* j£bwo : jJiil) 



1«Y 



AS «L^a Jlj*** 



matrix, normofa 



( worw of a matrbc : jlail ) 



JLjjlfir Aijiua^> 



matrix, normal 



d^t ^a*j >r <-v^ wsa» j^ ^js ^ 




* * 




AA*= A' A 



JaL, (JjjJSU i^^LA» 



matrix of a linear transformation 



^i jj — iioii ^j , *a ji-iiaii <>— C5 -l a ^i Jhl5*3B cM u) 



^l£5UiL ?t J a ^ a,y = l,2 ») y. 



n 



y, =S fl **; 



y-i 



^LUu ^jfr ^51 jll ^ Uli \Ajx*aic j A = (a ? ) ^ Jjj^jSI l^ *i>L-a* &li 



a.. j& y' Jj-c*il m i Ukjuall 



4V A 



matrbc of the coefficients 



^| AjkaJI (llV^U^lt t> ^Cj^a^l CJOLUJt Aijix^a : jkil) 

( coefficients ofa set of simultaneous linear eguations, matrbc ofthe 



4i jL^aII 4j2j 



matrix, order of a = matrht, dimension of a 




■VI O-* W J «-ijiuall 




^Jj^e 4^$L^a 



matrix, orthogonal 





* * 




A' 1 =A 



YWjr = Z**** = *| ^ U5l * il W«* **>— B 




«»•? * 




r-l r-1 



/txn ,J* Aajiuaxll Ajj jj ijSijjS \jb ^ £ 



«f 



\*r 



Kronecker delta j£ij j* UU j : jJsul) 



( matrix, transpose ofa 3ija*-a-« jjA« 



matrix, principal diagonal of a 



&jLaa\ y-w^ijll jiaiii 



a fl j^liJ! ^1 Uji***!) JL& 6-jV! oSjll Jj g;>JI 




4J N $it^a 4^3 jpa 



matrix, rank of a 



.^JjL-oaJI <J tjl*k AJSluLalt d.ia&Vt c> Aac jjSI 



^Li^fl^ 4A a&^^a 



matrix, real 



4jijLk jljtoi U jjualic JS ^3jiuax 



£$&* I* j& ifl jiu04 



matrix, reduced echelon 



:-LuVI Jajjjuftll (jjS^J AjjL-a jgd ^ijiuxo 



* 'J •» 






.443 



*1 jaAj aJTj^a A^J^-a ^AjAua* Jj <jjijua Jg& %£jL^a <tfl (JijjaJ Cfi*i 
<aoUll Aijiu-auJI i^J^J *^y^»Vl 5ijix^All cJjflj^a Jo ^j' £*ljkO' 




Jl JS^U Jjla S>iJJ <A**— JA«3 



matrix representation ofa group, reducible 



(representation ofa group, reducible matrbc : Jati ) 



)*i 



matrix, secondary diagonal of a 



*aji*uJ ic jittfl jfeifl 



d-uyVl ^jll <> ^j ^jJI jLSfl Jc. a*SI jll **j>J| ^jL^JI j^Ufi ^a 




a *+i-/,/ 




1 — ix\\ (C) 5 — 9jL«aaU (_5j ,UB £)__jajVl (j 1) /JiwiH 



* Z — l,ji,..., II 



S 4L& 3£jiudut 



matrix, singular 



( matrbc, determinant ofa sguare -Ujj* ^ijiua* j^o : jJajI) 



JjUSlI AiuiSUu 4i jAa^u 



matrix, skew-symmetric 



CA£U11 U j*-alifi. ijSau .4 = (a„ ) 




Cly =- a y / 



»*./ f^fc^ 



Ajuja Aijiuv» 



matrix, square 



.SJU&Vl O^frj t-ijLuall .Uc. I^jS (^jLuuj ^AjLuaa 



3*j j* 4ijiuu jSI 



matrix, trace of a sauare 



AAjjLuaaII .-S ,— uUJjll jJoSfl J ipiil ,'y. p j^aLja 






matrix, transpose of a 






\D0 



SjajII 4ijiu04 



matrix, unit - identity matrix 




matrbc, diagonal ^iji^ 4flji*-a* •j&&) 



matrix, itnitaiy 

Aijfcuo* >4 = (tf „) diilS lili . < JJx«»J4jI l^SaljA (jajSsua (jJUai AijL-a.0 

t^U^Uil JiaJ UjjuaUc. £lfl (^Jj^kj 







( Kronecker delta j&j j* USb : j&l) 



4Jj4j4jl£ 4£j£u04 



matrix, Vandermonde 

1 1 - 1 "\ 



X \ X 2 '" X n 

2 2 2 

x, x 2 ... X, 



■ * ■ • * * » * • 



Sjj*-J! C5 lc ( /mx « ) ^jjjM o -4 ^ji^-« 






( determinant, Vandermonde & y* j^li aia-o : jiajl) 



(A. T. Vandermonde, 1 796) 



JUUffcei 




maximal member of a set 









i*n 



JUbaU ^JU ^Ujifl CiUjjiS 



masimum-likelihood estimates 



.JU^V I *lb 5Lus Jirf </»M 0, , <9 2 a iil>l4l! ^1 «=Sl!j ^ 



JUL^^idl A^IS oUj&a 



masimum-likelihood estimators 



^>aJ J JL&J Uh f(X it X 2 ,... t X k ;e i9 6 2 ,... t n ) i**S lij 

maximum-likelihood estimates <JLe3a3U «^-Jadl ^UjSII CjI^jSj : j^jt) 

( likelihood ratio JUia^l ^ul < variance Ojl£ 



4^tu» '^^ 44J& 

masimum, local 



tafljj^ tf>**M - (j&$ L>£1\ S^lS 



maiimum-minimum principle of Courant 









. (R. Courant, 1972) 



*JU ^oxA Ujill 



maximum of a function 



.2Uj51I oJA Cj^j o! l*Jjj»3 C3^ gr» ^ ^ j£t 



W 



ttlk4 tr «fcfc JL£ 



maxiniuiii value of a function, absolute 



(absolute mcvcimum value of a function : jlwl) 



^l^^ 



maximum-value theorem 






Mazur-Banach game 



t^ J jjO u s U** 



(^kJaLJB* jj c. o£3a i/ B j A tiU»4 lili-4 S JSi 7 ^Sil 



I lf I 2 ,... *-JSi* OlJLJ tyjjL.. aib oL-J»^ J*H . I j* L*.aU5l 



^JS II Oli Ol jSill ^till ^rM j\2a^ Ui» t^jill ^Jill Ol j Ol Jtfll 



J-S^-Jjj ^ ^1 ^ffi U& O^j b] JjSM sjc^UI jji, .^jjll 




t^u. Jaj^i clto3 t^!*]! t> tfV W jM Aj*J <^$ <£-** 

3UI CA J£L\ (Iijl£ U^. JjiU Al 






. (SBanach, 1945) "r^ O^A*-" j (SJMazur) 



iJalj fci 



meager set 



( category ofsets Otfill t> t>u«J : jlul) 



^JJftlt lau^jlkll ■» /«^LydJl l&utjLdl 



mean, arithmetic = arithmetic average 



( arithmetic average :j&l) 



ys^/s 



mean, arithmetic-geometric 

1 I 




C^&U gU&uJ J&utj&alt Ju^Waii 



mean axis of a n ellipsoid 



( ellipsoid y^aab gtkui I jJsjI) 



ftiaJiJaM^Utt ftfewM 



mean curvature of a surface 



aLS3 iSc. «lk„J JajLiijlolt *U*tyl : JM) 



i curvature o/a surface at apoint, mean 



Jbuij&A l£\a1\ 



mean deviation 



( deviation, mean •J*&) 



...\\i\ \ JjJiul4JL(ki| 



mean, geometric 



geometric mean !jiajl) 



^iflljj Jbwj 



mean, harmonic 



harmonic mean 'J^\ 



Lmij3a1I ^ajJjSil «-iljaJVI 



mean-square deviation 



( deviation, mean Jauijia uiljaJl : jiSul) 



10* 



mean-square error 



meanvalue of a function 

i 



b-a 



(a, b) 
\fix)dx 



Jau jlall ^ujjS» UaaJl 



error U»i :jli3l) 



ilU ila^jl^ ^UjSlI 



S jSill Jft ^UaujUt ^jS)I 



£lil&«U *kuuiA» h^ titjfei 



mean-value theorems for derivatives 



tJ JtftiSU A^lSj 



Ya, b] 




a, b 




tia 



*Jb 



C ii^c 



/ 




diilS bl -1 



{a,b) 



Aj\fl 



ciPWj 



k &] 



. f® -A") = (b-a) f' (c) 



/g 



CjjIS bl -Y 



2^1 jijc l** £Ua*£ V /',#' (jUS^uIt £rf£j (a,b) <J Jl&EU 



A 




* * 



a, b 



CM 



c 






fc» 



f (b) - f (a) = f '(c) 
g(b)-g(a) g' (c) 



^ 



\i±& 



«IfiUlSSU 4k«>uil ^uAil 13jj& 



mean-value theorems for integrals 




«tUil 



C 



IajLS 



j 



(a,b) 



sjsisi j» lU^u o&is asi^ /g ^is; 13 -Y 



\fix)g(x)dx = r //(*)<& 



*J 



g 



*M t5 jij-all j t5A till (^ujall (^j *Jy iic 



a: 



.AiSia^ Aaj^i Cjaj t5J*-' J.>-a AjjJaiUj .(j^SJ) £$* C^*^ tfJ^ 



n 



v 



JiMla^jiaJl 



mean, weighted = weighted average 



Aixll jA <-j£ jill 

v = — — — — — - __ _ 



qi+q 2 + — + 9, 



Idtt ^^LULi (allU&Ul AiLa 



means of a proportion 



{proportion uimtSS : jlail) 



jjjflj *yi JUi 



measurable function 



x J^-j&VI Ati drflS lil gjgl ^j^i-j ^Ljall ALIS / AjaiLJI Alhll 0^2» 
. a ,, tjK ito (^V (jul,^ ALIS f(x) > a AijUlJl I^jIc (3^^ </^ 



•A^jljjjJa (lili I jS C5 1& Aijiutll (Jl jJ^i U- LjjjuII I JA ft^uu (J&-t)J 

(jet measure ofa Aia <>Aj& « integrable function JaISjU ALIS AJI j: j&I) 



MrfUuiyifci 



measurable set 



.<jAj$ 1^1 A3S 
( measure 0^ : Jbfy 



0*L|i 



measure 



jLjjmS U jLpaJ *2 U S.i*# Aijiall jA ^IjSII 



measure algebra 

4-LUU1 ^tiill JS ,Je. ^ ^ ^Ijall ALIS Aa l«^a ^ <tik jA '^IjSll j^. 



■(Wj* b* U*B *ab <J o-^i J* Oj*j) otfB 



t? j* j c^y* 



measure, angular 



Ljl jjll ^Ipl *Ui5 



111 



t radian AjjL»S «^iuoi AjjI J : jk3l) 
( sexagesimal measure ofan angle AjjI Jl <if i£«»ll O"^' 



^jtiJi ^ jjjj$jl£ o*it|5 



measure, Caratheodory outer 



*-&)». *5a JS «Jc /i*(M) *JLui j^jc **& ii.b AJb AjI Jo ^ ^1 



:Jaj >5ul (jjSauj 



M 



«!*I 



4jfl /j-a 



5 <> AjJ ja- ^S 



J? 



jl£|j) u\R)<Ln\S) 



\ 



■ W 







3l£|j| 



(C. Caratheodory, 1 950) 



measure, circular = measure, angular 



measure, common = common divisor 



measure, convergence m 



t$ jU q^£ ■» <|>si«i o*4& 



(measure, angular -J^) 



AjAA^jti 



(common divisor 



:>l) 



o-u» ^ m jm 



( convergence in measure 



'M) 



measure, countably additive 

R c^LJa( 




i^aj J) A5k Jc uij** 



■kut*.) - Z**.) 



i 



•s. ru 



# 



ljlA «^W 



i? 



O* 



I* 



c> 



t 



^JP ^fc** ^ti^a 



.m 



J j^a-a ^*-aa» 0*Ij3 






v: s 



n 



"1 »"2 '*"' 



tttil 



(measure, finitely additive 








nt 



measure, decimal 



measure, dry 



(SJH& qA& 



I decimal measure : j^l) 



Jj£ (_><uj\JLt 



i_Jjfx\l£ AaUJI *LuiVl ^>a. JJJSjJ tlil.iA.jlS *Uai 



&J±0*£ 



measure, csterior 



IjiiflC 



fca 



5 



<— il j5i Amj§) p j^^a! (-jjil 




u£i ajL 



e *m^j±% 




JjJa*» t**-*^ O*^ 



measure, finitely additive 



O-USII cjp Cjtfa (<\Sk «_L-J ji) *Sk 0jS3 Catia ^j-a-a 



i? 



•JliilSia 



i? 




5 j9 JS1 lAic JUaj 



/H 






1 




# 




45 



* 



mU>) - 



^ 




t^Sf m(A\JB)=m(A)+m(B) -Y 
( extended reaUnumber system jlL*»J1 ^jajSaJI «Mjc-VI ^UaJ : j^) 



■JU" <a£ 



measure, Ha a r 



( Haar 



measure 



:J*\) 



^iiU o«Ij5 



measure, interior = inner measure 



</ 



£ 



S\ Xn 



E' 



J 



I 







*3a K i^jlS lil 



*all ^jUJ o-USSI £jk g3b > £ ^all ^Ul o»^ 0^ 



J 



3 ,nffti 




Ja. jsLusl j* Ajal t^la.!^ o«y»llj 



/ 



(julja o* 



£' 



.2&1I „^ l^j^Ji AjSjsJI Citiafl J£l Aj^UI 



)W 



measure, Lebesgue 

0L_9 nfl jUj £1 J (> i*j*a>A *Ul t^jUJilj <^*lall 0U#ffl (jjlA lij 

(J..1 jffl <yS ojSi l*Jj£ ( S^j^m4 jjc. AjiSl tldUS I j) Ui ,^jjlJ ^j^ ^LjSH 



U' 



|i ia j— jAi ili\ sdaU&ll di* Ajj^SV (Jftl ^a, Jbj^I J* &&=- V^LjS (JjSj 



. (H. L. Lebesgue, 1 94 1 ) 



J&0&& 



measure, linear 



(l>»Lo ji fj3lu*«) Jaa* ^jjft (JJit^ 



cJAud* 



measure, liquid 



Jjl jJ& {J*A Jj& 



h*j® **AJ» q*£ 



measure of a spherical angle 







ual jaJNI o-M - *3-ttM t>-l}& 



measure of dispersion ■ measure of deviation 



(devtation, mean JawjL uiljaJl ; jLil) 



JLS&t o^ll 



measure, probability 



( probability junction JLMI 1Bj : jJul) 



ut 



measure, product 







B J A (f**\& Uj»i JjuaU. j* >4xJB t>«VjS j 



0*U)iil (jjiua 



measure zero 




^jU V>\jS ^ISj ^yaj ALIS «IiJlS li) o-LjSSl ^jL-a l^l 2UiI Jtiy 



o-A-jilt 5Ju4fr 



measurement 



.U ooljS *-lj?J 



4duu2) 4fr^Ob4 hjii ii j 



measurements, median of a group of 






t^U^I^ 



mechanics 



i(JJ iX| j^ib Ci»5 *U*,Vl cOiwi jl ASja. ^utljJ pk 



mechanics, analytical = theoretical mechanics 

(1831) *— 3lja>V 1^—uiUJ ^ >hj 4L-ipl^l ple. ^UJ Z&zAjj ^J^ 



ililj^L-S JA-aJlj ^1 JjM cWa^i £jj* ^luiSj 4 (1865) OiSlwUj 



.<Ua 



u 



Uo 



&1M l&H&p 



mechanics of fluids 



tljj j\ «i! 3_- JjJaJ A— Cjj9 <>j *^«3U1| .LLuijVl cJjSjuij ^J»- 3juJ jJ J& 



AjjM tl^ll 



mechanics, theoretical = mechanics, analytical 



( mechanics, analytical -J^) 



JmajJl 



median 





*JJ aJ IJjj t Ui&LuflJ Jjualj»ll (-JLpjS ^JC JouljVl J*-oljJl A-o^S 






£ /(*) dx = £ /(*)<& 



1 

2 




M ^^UU JuUI &Lftfl AAfiiuiAii 



median of a trapezoid 






tUbLfcl iftUl4SA2l ajSIuuII 



median of a triangle 




cktioJl aXj.U ., i , Aii «i cii&J ^jj j jj J^i ^38 2L^£L^U UjB 




^ uu 30,53 ^ (»iTUu 4£titl 2Jku.JL^I ^ ^,««11 ^1232 .jJjB 

• oJjSl *JaAj (> .JaJj Jj O^fil Afu>^ W** 2& H^J ^^ 



**** 



meg- or mega 








m 



^jSui&UIaA £jjL* ULua 



Mellin inversion formulae 



(jt&U^ll 



<7+l*> 






«r— »«o 



/fa) *1W1 ^ 2^ Aajj^ clia^ ^LuSUSS (J^S 



t Fourier transform 4j*jjS Jjj^a : J&&) 
( Laplace transform o^i Jjj^j 

. (R.H. Mellin, 1933) 



m ember of an equation 



<U& Aa jrfJfe 



meraber of a set = element of a set 



S 3 iallj^Uc^i x J Jb aJV^Sl .^ili fcjLoll CJb>o5l <> <£» 



(^-» l>-aJB. (JaijJ x d t*^ jtg£ jil^ t * e S 




. S AtiU 




Menelaus' theorem 

U, Uitt ^U ,« U; t *iV. />,P a ,P 3 CjjI£ lij Aii ^ cnafi ^jlai 

JU Sij tlij toJj U3&J Jo ^JS P t ,P 2 ,P 3 & < ^C ctJEuM 

/p * p 2 c * p 3 ^ 



nv 



o-ys 



mensuration 




»jL ...M «JLAsAjuiaj lllLia-Lall (J) jJal£ 4j**iJA (JLiUa£ O 4 ^ ^jl-oC 



. < * tl m irvrtil 



JJ^wfcH^J^ 



Mercator chart 




<• i» t 










.^IjlaiVI Jaik jjft SuskVl 



meridian d jk Jai. * Mercatof s projection jj3l£ j£* JaULil : jtil) 



Mercator's projection 

x = #0»,j> « £seclT l (siii0) = Jfclogtan(— ) 

.u^Lai ^J& o^jLAM o^ 9 ^ J^^M ^ cUy Vj ( *l&il <>jJI 

" jinsj- j>j^« <^irti ^i jLsi j| jttai u^ 

.(G. Mercator, 1594) 
meridian cb^ J^ : j&l) 






UI *Jjl J j J>ll Jai. *jjl j 



t 



latitude of apoint on the Earth 's surface, angle of 



JjWJ* 



meridian 










MA 



jja^l JjfeJI Li 



meridian, local 



•J>$J jUl Jjlail Jak j* <#±Ji\ SjSlI ^lui Jfr SJaiii ^U *\t J^l J^. 



.u&n 



,-**>•» djk» ** 



meridian, principal 



Jj,,..liM Ja a. S^lfi- jAj cj^lalt JajJaa. UI jj t^US 4i« l^JJ (flill (Jjlail Jas» 



j ^la t*lli £*j I J&laJlj U&WJ9" *4p* <^ <^W «i*-aj*ll ^SjaJ jUM 



Oj-Ja Jaj_Jaaik aAJ&L ajuoI jju 6jLaJl (Jjiaul JajJaa» (jjA^aau^ (JyjSl jiaJl 




meromorphic function 



3j>yi£.4JU 




ilo ,J aMj! Jlijj 




> <JjSS Ja\S2 J3e VJ £> 



Mersenne nnmber 



Af = 2'-l 



<Itf**j±* •"* 



A Jjjuall t5 ic AiO (Cl 



.,Jji iifr 



J? 





jUj! Ji ijjj jljft^l «i* (1864) c>*j^ lj'j^ <,?*** J**' f 1 ^ O"-^ 



. 0=2,3,5,7,13,17,19,31,67,127,257 



32 



. U ol T.UC 



J 



J 




UI 




M 



£7 



„ J Ci j— s» W— ^ 



Jaau p 







( Fermat nnmber s Uj$a J.a&l : jkil ) 

. (M. Mersenne, 1648) 



« J 



»JJ* 



mesh 



( partition ofan interval * j&a t? J* 2 : J^ ) 



f 



ni 



v* j£ s& &ui> 



mesokurtic distribution 



( kurtosis ^JblsS : jJiij ) 



JS314 Jjfi£ljJ 



metacompact space 



tij\ iill (> F ^3lc *jV :yuil \j*A*±\ -0 r t^jljjjis plji 






P AJ31& 

7 £1 jail UjU3I (j j3^ ^1 ^Uj&JI ^13511 <> j^UiJI 



A^uaUJ a^A lllSSaj lilj j? ^ JJuoJC ^ F* Qa Ji^ift J£ 




LijJbj j2&» tSj* lil ja ^^-u £1 jill <jU ^«11 UIS F *]3lc AjV 

. countably meta compact ^B ^Ui 



>fl 



meter = metre 




J Cj»^xj1I f UiJ ^j ^JuM f Ua3ll J Wjtfl ^jkll qAM SJ*j 

* • (si) 



junutft&jjia 



method of exhaustion 



(exhaustion, method of : JaA ) 



tjj&udl £Axija$\ thja 



method of least squares 



(least sguares, method of : jlail ) 



metric density 

n tf* ^AjlSI £1 jft o* J ) ppL»A ^ <> Aj3> A3a E t^jl£ li] 

x Uaftll ^3o ^ ^ill ^jjLall fcUSSI ^U «^LjiU Uli Cut£j ( ^u 

i»(^n/) 



^^^H^^**«i 



w<7) 




X (^ LSJF& »j3a <^' / 



w 



gjkpjja 



metric space 








. x=y <jl£ 1 1 :>] Laa j 1 1 ij />fc>')=0 -^ 

• Pfa, y) = /?(y, x) - Y 



y j x ou*-aj*ll £#j AiLiiAlI />(x,.y) ^«^ 




^IJajSI ^ >U» ftM 



metric system 






a*>did0feijfc 



metrizable space 



Uajj*i tJSai ^aluiA <LU5 C5 lc £jajc b) metric space UJU £**-»» pl ja 
J is -Jc <Ia_ sjd til JC&11 pl jail j ^ jWll ialii «=dft Jll* «^u. 





I ■>] AjJUSi 3U3 t5?k jljjjiJ! £1 jail oAj .*^tttu*M 4Sjj1»SIj *AL**1I 
i-A jSUiS ^ t5 a,jljj^Ul ^Ijill <^a UiSiall CJltfll jUffi tl^j UL** AjSc 

.((^jM) g-ljall J 



LJ l^JLft ^^uu J9Lui tLfcli ^ifliLuMtl 



midline of a trapezoid = median of a trapezoid 



(median ofa trapezoid i J^) 



^L^SlLum 4jusS ljLa^LIa ^Lb&j 



midpoint of a line segment 



^^jjjjLuoa Q^^y^ (^ll 4j^S1ulqI! ^juaSlt ajjoSj AJaSj 



J- 



mil 



.^jlaSfl <-L-ai UI j jll S^a.j <> — - UijSi tfjU* 1^1 j jll o-^ *' te 'J 



m 



mile 



JjM 




-U 








J 



mile, geographical = nautical mile 



milli 



«* 






million 



CUik 



.cjlcjj 



minimal surface, double = one-sided minimal surface 






15-fe-l «faJ-B <> Uus coSj^ |jj :^| V-UJI ^ £ jj\^ 



(surface of Henneberg £ j£j* «.ku. : j&l) 



«t 



. . , ^ Cfi&\jU oi>-al Obi*- 

minimal surfaces, adjoint 



Wd>>l jb Ow Jjill colSjULo rAjuJ /jULi 



2" 



(surfaces, associate mimmal ASjLSU ^ji^ CJ JU« rjliil) 



WY 



minimal surfaces, associate 

* = *,(u) + ^{u^y = y x (u) + y 2 (v),z - z, (w) + Zj(v) 
z = e* z t (u) + e~ ta z 2 (y) j y««*">i(«0 + «~* , J'a(v) j ^ = e te JC 1 («)+e" te * 2 (v) 

1 UI 




a J^'JH 




Jjkll <$,>La ^Jad* - ^flAjL^ cr 5 ** 4 * 

minimal curve = feotropic curve = curve of zero length 



luak ( ds (J^a1\ ><ajft]l <Lp ^AkL (^1* 



ds 2 =dxl+dx\+—+dx\ 



minimal straight line jJu-al fjSiui* Jok : Jafy 



minimal equation = algebralc number, minimal equation of an 

algebraic number, minimal equation ofan i J&&) 






minimal straight line 








minimal curve jijuai ^Ja^i» : jkll) 



jL^i fdaM 



minimal surface 



* jixuill (Jffl Sjj^jualL (JjljI jajL^Vf JtlauiBj . JaiA^Lall ft^UaJl »^Uj «Ja*« 



wr 





S ^ua ($*>> \ i) ^jSlj AaIuuII <jLju» LJliSu S^Aa-all 



AajJl ^|^j jL^i fdaui 



minimal surface, one-sided = minimal surface, double 



( surface, double minimal : jiaJl) 



minimax = saddle point 



r jaJ) 3Js4j 



( saddle point : jlul) 



minimax theorem (in the Theory of Games) 



« y = l,2,...,n j / = 1,2,...,»» t (fl ff )Cli3lS ia r^iV! Jc o-afi 
3 Vifo* Aj^I JL-w) u ulcil f3i*^l ujft^Ul ^^luitj V -<J1 ifljL-w 



A^ljS «] «J .ill J U m d^Ij * «(*„*....,*.) 



B M 



^>jiju#i v Xir -2Iw/ «^j r-c*.* y.) ^^^ 



>1M 



max x (min r v XiY ) = min y (max x v xr ) 



jSla «(fiiM^oii 



•H «^ -^ ^^ «* W— cJ& **^ill »J* J J^ J*^ t>J 



< games, theory of C^J^Ji lijti : j^sl) 
saddle point ofa game %S jW g J** ^^ 



3jfo« jjL^^i 



minimum, local 



C/ Jj ?. Ja.j I j) c IJaSl Jde ^k- tf >*- ^ / 41d j^jS 



C/ t^J^-aa x d& F(pe)^P(e) £ij»j 4Jbtil »^ 



<UiJi gjuahk^ 



minimum of a function 



di^j ^J *M 3ujS ji 




wt 



minimum of a function, absolute 

absolute minimum value 



4Jli3 421La i^jiue *Lu& 



ASlko 




^5 SjJSgl) 



Minkowski distance function 



^uiJ "yiuijsv 4jm 



<_»kb 




O 



(JuaVl 3JaSj (5jJ3kJ 



5 



:,AlS 






jj — si ^ 

p U. fll 




/W 



5 



yr> 



./w 



(^kiAj^ft o*JI 3Jb uijju 



O 



^ <j&i2 f- 1 jill J 



P 




3Jaai 



5 




t 



PiO, Q) 






. P 



\J ^l^jIVj ^. jUJl 



J 



o 



oa j^n jj >ji P (c>, p) 



j 



USi« 



y^)<i 



CX&3 



/0>=o 



P UAN 



* ± 



^ 




*lb j-4 ^UIJj . 






Minkowski's ineauality 



<,. t 4j<t^ 4J^LjbL* 



Eh + », 



L J 



/* r « 



< 



SK 



i/, 



+ 



L 1 



[w: 



i/p 



&"j1ft4 c> (/i 



J 



I 



C 



P^l , 



00 



<5J 



Lu2 



n 



laJ O^-oJ l^Ji j 



[fLr +g |'^^[r|/r^ 



+ 




ff 



/ 



*«]* 



AijULJl! J ^l^fcVlj . 



Q 



Jc Ja\S3U J13LU 



W-W 







Sj3b (£ tfjuaft oijill 



minor arc of a circle 



•JaUu 6Jj| J Lafljlj aJulAJU (jjilll yJJJljSll Jfl 



(jdSU £i& JJU^VI JJ^alt 



minor axis of an ellipse 



fj^SUU «JaSlI (C Jja«-* ^>*-aSil 



SVo 



44a*a /Ji J^uai (jiljrf «Ib»-a 



minor of an elemen t in a determinant 




*, 



I '/k**; 4jJc tJjL^au ( JLa;fl JUauoIt Aiij £)* ^1 JJ (JSi ^f^J ^>* 









«1 


a 2 


«3 


«2 


«3 


J* 


*i 


b 2 


^3 


*2 


C3 
















*i 


C 2 


C 3 




U* 



kJ ^IjJ J«UI : jW) 



( cofactor ofan element ofa determinant 



(uSLa j) ) (jtfSU 



minus 



J-~6 <Lu£ (JjS ^jAjfli £*-*aj lijj •C5 W >^1 (J* *&& CJ^ C5^ <J^J 



n 



>j» 



.l^jJU, Jc. Ji 



minute 



&L 



y j Jll ,-iuuJI cJuUStt ,J ^*>jjft i> Ofi" (> * J»> 



^ 
X 



Mittag-Leffler theorem 



jUljffttMiu^ 



z 



(jSj! .*Ua*-« Aauyjj «j 




tj*^ p. 



lim 



z 



19 



jy 



ao 



UaSl 



ilili ^ui Jl J( j Jj^j AjjlaJ 



J-S 




4j 




R 



1 









Z 



».J 




A U J Ja.^J &&i£ tfcjlSll Jj^l (> yii S Jali» JjJa. 



5jll U^>j { Z j LSiM ^ l^LUi tf >JI 




^ ^A jU c^a. J&aI Sjji*fl *&i j 



/(*) 



as 




Jl— 1 



R 



1 



> » 






z— z 



+ Pn W 



»/ 



+s(*) 







41 j 



g 




*|j££ 



P. 







/ 



£jfu SJjJa-a 4akLa J£ ^ *talj 



wn 



. (M. G. Mittag-Leffler, 1927) 



mixed partial derivative 



MKSsystem 



^d^tiu 



*— jjlSSlj ^1 j * jl£ll j jU ^ ws i ijj t>jMj *J£Sj *iL**M iiil^kjl fUaJ 

« CGSsystem &£u> Ol.ia.j pUaS : jli3l) 
57 Ol^.jJJ ^jill fUiill) mefrte ■sysfem ilil^jll ^jUl ^Uatf 



O^AM>* 



JUj 



Mobius function 




yj ^1^.1 p lt p 2i ...,p r * n = p x p 2 ...p r £fj* ^(n)=(-l)T -Y 

I 

"o,^^ «alUpja CLkuia.ji" <^Ufyl <4ifl j Cjt*Jb^jll ^Ilfi. ^Ij U J l^ 

(A. F. MSbius, 1 868) 





OU&J* 



tf& 



Mobius strip 







.Jajjiji\ l^La. UjJ*? ^i*i J*J /-J* 6.iaJj 

(svrface, one-sided .1*1 j Aa.j ji gdau : jlajl) 



wv 



Lwm^tAu* 3 



Mobius transformation 



S j^uaJl Jft i_jSja1I ^ jjuuoaII ^ JjjaJ 



w = , (ad-bc*0) 

cz+d 



JgjLi 



mode 



jS&l jjSS^ ( «^LuSm ji) i>«^5 jA («jIjI^aLuLs jl) tliLuLjS *Lcj*3l-« ^i —) 



•«JiP t> 






j Jj^i ^ill iIjI^JSII JaJ jA f-a>j*ft jLSSjVI ^ -f 





<Im9u]| Jtuu JI jJk 



modified Bessel fonctions 



Bessel functions, modified : jJail) 



modular function, elliptic 

•W 



modular group 



^lfcP>^ S J4jll 



<l£bjaoll S j/»J 



az+Z> 
cz+d 



t fld?-6c=l 



*•••«• 





bljai a, b, c, d UJ* 3 d -Kw 

.AjajSa. 3Jaft ,J| %#$*. ^LL&J JSj i^juiAJ ^Jc 



>VA 



4) 4* 



modular lattice 



( lattice A£jiji : jlail) 



JwA>* 



module 




) £J& ( j& j g> . ^ Jlki J ^ JL*) 2L3a 5 ^IS | jj - ^ 



l$_i) S O-* M $-£J> ^ Jh AJla t£*a> 2yu»i ^uib 




aJl A^Lutl Afuijlb S>«j Dj^ -W £*A£ ^j 5 ^jS (Jj^J* 



^L^aI} x.j; Oli Af ^ x,y ^^^cP***) 



M 



.421». £a tl£LkU-«u (j£^j 5 (-AUlVI pj jali *j$ial f^uu - Y 



£JJ«* J**»i clfcl4>* 



module, cydic left 



x >*i r> rx * jj-^-aH t-lc Ajs jj-w& JS «-jjSjj jaJ Jj^j* 



R ^Sla. Cff l| /c-<5iJ r j J J^^ail jjualac .laJ 



4j2Jl JjAa-a <ejjJ jm^i Jjj4ja 



module, finitely generated cyclic left 



r,*, + r 2 x 2 + ... + r B * B Sjj—i-all 4^-Jc 4jS j*-aJc J£ i-i&j >iul JjAij* 




. R ask 



Jl jiSU JiS j£ J^i*. 



module, irreducible. 






U j«ui J^A>* =R tok tpfr j**$ d*P>* 

module over a ring R, left = left &-module 

Oajlua^t Ifrlj (+) £*aj| ^jImI *a^ 2bM^jj Sj*J <£& M ^9 



w* 



Oli M Jj(c-Sij x u 1 *? R iA&&} r u^UM 



M fjli (*-*% WC «-J j*iall Jual». 

. r(x + }/) = rx + ry ~V 

- fa + r 2 )x = r t x + r 3 x -V 



J? <># d*}4*« " J? 4*^ ^ 0^1 dlA! J >» 

modale over a ring JR, right = right &*moduIe 






module, unical left 






JaUubftl JaUu = /jio^^tl <Ujt>iit Jabu 



modulus, bulk = compression modulus 






3(1 -2cr ) 

•AjMfjjJalt jIjaII g-j«rt>i t-r^J* /*«?>» M J^Uwllj 



modulus of a comples number 








/LUaSlI qm\£a 



modulus of congruence 



(congruence i3i^** ' j&fy 



u 



4*u&i *lb o-UU 



modulus of an elliptic function 



Jacobian elliptic fimctions A^-aSLM ^jjSU. Jl jJ : jkfl) 



modulus of an elliptic integral 



^dftUA J4\£3A 0^1 



e//z>)ftc integral «^U J.IS3 : jkil) 



SpLuiaJl JaVju 



modulus of rigidity 



.<Ufi g3UH (Cjl Jil Jjault ^JC (J^sSil jl^aJ AamiS ?r jli 



modulus, Young's 



gij^ J4U4 




JC g3L-Jll jpu-aM jUiftl Jfc vJyaJ CJUjJaS ^ JuSill ^1 AaJS £ jU 

. (T. Young, 1 829) "gijn o-^i»" c£ J^y * f&*H ^1 d*UJ v*4* 



moment, central 



tfJ*>»f> 



ALmij^aH AajSII Jj* ^j_3j511 ^ Jc. 



moment-generating function 

.^jj e* A#«£ll A«SjLall ^1 ^ A4(/) l^^Aifl^l 

/7 J! <fr> i A_Jbj {*„ } AL*aai« p£ ^i ^Sl jj&ft Jj*l« A1U. jjij 

&\!& Aib j AI^oIa ^S ^i ^ly&c jjjilftlj .t-ij^ 2 AIuiLuaII J (j^jL 




•H» 



M(t)= \^f(x)dx 



.(JaI£j11 mj^ u^j** 



1A^ 



k ^3j O* 4U>>^I f j* 



moment, k-th factorial 



* * 




t parallel-axis theorem i£ jlj*ll jja-^l ^JjiaJ :J)ajl) 



s ample moment ALc. ^ je. 

moment-generatingfunction * j»U S^l>o ^Uta 



fisO^ 3 fJ*' 



moment of a distribntion 







k* f— £ (5^ t^^j — «^ j**^ fcO.*^ f J* 5 - ^» • Mk J*J^l 



j^i Z7 jLaSaJ Aib j 



X 



^* = S (*i - fl )* /K*i ) 



• cUl£SU Jika» «JjUfcll Jaj^ 



-•o 



* * 



moment of a force = torque 



SjIa> 



^UjVI (-IjjLiJ) Jusi*. jA O ^UaL Jja. F *jS f J& 4alt 



F 




► 



-I 



L = rxF 



r 




r, F <^*jjljll d 



ut 



^aai jjuha & 



■ *+ r 1 * 



moment of inertia 




a r j ■ " T « 2U& uj>ii J*-aU j* Jja^» (Jja. f**^ ^liM Jj^SSl f> 



O—a A—ijL» ***l»iai 7 <-3liM j>-51! r >j . jj^l i> i** #j* 









7 = jr 2 <&» 



cJ «^ JjAjj « JJ»-^ 



.itf&ll iUL^Lall OUyJiiil *IL> ^4 



a^jl jfl ^jaJ» *** - *4j*Jl VS r > 



moment of momentum = angular momentum 








r __ 













J) ^ JjAu (0 f 3 J f*^ 1 t**-* 1 ^J **>" ^J *** 



JBTo = J( rxv 




. AttU ^Ju^Ull CUsJiiU 



*9>A <ULm 



moment problem 



1894 <-Jij* jfljL** jm — AJI ^ji» Ol^»\i^ (Jlft l^ JS) AiU 



„=* 0,1,2,... f-^C^ A-f Wfl W &A*V* a ^ 

. 1873 (J £j*ll ^ c> ^^** < 'A 1 .'.»^ cK ^j 



ur 



4IJM3 JhdU A je 



moment, product 




(«„«„..„a.) *_Jafldl>--> (x„z 2 ,...,*„) ^L-^ii^ij^ 

Uj^jJall (JjuaLxi 4*5j£a1I A-tjill jA * 

n^(jr,-a f )* 



moments, method of 

moment o/a distribution Hjy ? J» •* j^l) 



<Lia£J iSjaJ 'L* * ^SjaJl'M 



momentum "■ linear momentum 



j* v W» j" <&*j m l*jfc$i 4£aLo AJaSi ^Sja. A^ Aa1« 



M = mv 






A 



M - 2 w / v ' 



/=1 



Af = fvtfw 



<J ,: * dik* 



.4&U *L*L*M ^UjJ>ill *JU J 



momentum, principle of linear 



fejaJI 4*4 gjett 








monic polynomial 

I ^1 




\M 




monodromy theorem 

z (j <>jA\ jj„ i*\A\ ^k U}W\ *ib / Ciil£ b] ai\ Jc o** ^jks 

Jj— a. (Jy^ .il-SLal (JS £)Ji (_j jaJ SjlrtJj . D (ji A^SII SAja^j AjLLu 

( Darbowc's monodromy theorem jijd Aj^j^jM ^jlaS : jlail) 



jJt\ Sj^. i^s *» j 



monogenic analytic function 




z ,/(z) *jj-l Jc S l jjVl JS 



•ii_l <JLAl j-iJ /o cs^yj- /» ^j-^o-vV^ 



z ^-jS AilS (> OjUI S-^iJ £^ > ^ fti * A^J (i^J ^ 



SJ—a.jll SjSU t Jliatt lW-> t^J ^ V*^ 1 ^ t3 UaSXl ,2A "^ <*"*> 



/(z) = fz" 1 AM ^ii^UI ^J ^ 



ZUI 



( analytic continuation ofan analytic fimction o/a complac variable 



M3KV& 



monoid 



.S^jll >-a3& Jfi tfi^ * J* j ^ 



jaJ) Sjjat) 



monomial 



. j^ ^ ^ vj>± J—^ > ^J ■** t> OA <£-»* -W« 



J jii» J4lft 



monomial foctor 




* j 3je J.Uil <4tt Jli. ikjl j» O- LJj^ 4^ 'J- 1 * 




6x + 9*y + 3jt 



Uo 



aAjfl «jua hju 



monotone convergence theorem 



i^jia ^u .^Ljsi] a\l\i aJl* jsjd jjoi sjgjii k^j **j12Lo (s,} j r 



Si — #^ 5 ^ Ij Cjj-^,j li! 4-J C5 _k o^-JS v-^Sjl MJ^-^M 



*-Jj15 *Jb jj£i S OJi« T j> ^UaSj jjft U» jSS lim £„(*) = £(*) jt* 



ff-^oo 



*sa*Ji (^j o-ijSiS 



f &#» = lim f S ,dm 



II -WO 

r 



Lebesgue convergence theorem v-j jtifcll jmjlj! ^ J^ : J"fl 



monotone mapping 



(^LuaSift A^Sj *JU 



monotonic decreasing function 



( function, monotonic decreasing : ^a3l) 



monotonic decreasing sequence of real numbers 



CiUtit <> £ludUA Lj3j ^tSU 



monotonic decreasing sequence of sets 




1 l^-Jft V^ — ^9 £ B cjji^ viy^j <lA5fl t> {4} ^utn* 



n fdS ^waJ £ -+1 



^Jtt **3j AlJ 



monotonic increasing function 



( functions, monotonic increasing : jlajl) 



\A\ 



monotonic increasing sequence of real numbers 

n fj5 




CiUill <> Aji JS» 5jj3j ZxpM 



monotonic increasing sequence of sets 




* l^_ja £, ^aJI *_* ^j CjlSill t> fo} hJSU 




n & &**1 E nM 



ijjjSj cAg aUu 



monotonic system of sets 



.(j ji. VI (^c L^i* &^a.tj tS^iau <£ (JauS (fll tCjUi ^Uaj 



jJjlS C^4>4^Lij)b 



Monte — Carlo method 



l_J i 









M oore-Smith convergence 



A_M _J «*a_ai <IJj) JLJi, *!ij £> 6—- x U& J\ «wljfA» 



x 3ia£jll Jja. JS JJ (eventually) 

j> JS Jj M Jifl 



(E.L.Moore, 1932) "jj« >HmIa ^1" ^j-Vl C^IjjII fftc 

. (H.L.Smith, 1957) "iV- J t$jW Cjla^jll ^JUj 



3j&l 4£j*& ■* (iuA«j j^a Aa^jIa 



M oore-Smith sequence = net of a set 



. (5 <> 4£> tt djty 5 J *«*j- *» c> Hb «* 5 ^fl^ill 



u v 



*• 




9 Ki& ^ {x lt x 2 ,x 3 ...} *£M i^Vl A*j\SU i <m ZU j> 



.*#*5*» ^laa-all ^IJfrVl ^9 ^ A^jJI 4&1I jUcL ajjSaJ jl^Vl 



4^K>A 3j& ■ <*JJ A I HJ JJ4 <Ua 



Moore-Smith set = directed set 



:*jfrl o^LuoaJl I4J D (> (46) >-U*ll *;lj j 








Moore space 



jj*£)J 



l^O^L^ {(?„} hJSUll S ^jljaj^lji 



. S UjUjI ^1 4&.j&tll cTjHUI £* 4c-ja*-« jA G n J- -i'""- JS H 






li_Jb *ik* <jU X Jc G, >-bc ^.1 tfjSaJ IJI iluaj M 





7 Jc tf jJaj Vj £ <J Si j3a-« £j£» jjLaiJl 



Mordell conjecture 

4 — hl*-ftj <-ij« ^UiiA C5 lxla Jafti I J] Aj! Ujlio 1922 ^ < ■*■» i 'n j Ajutte. 



J L V C t,ivi»ll < <v,n< <jl£, Ajjm^ i^IoUmj UU** c** ^J^ S J* 55 

tl,|j JsLJjM £ • J&H <J* A**" ■"& (>>*i-il ^& ^JJ AJU t<^jl <> 

* Fermat's last theorem Sjj>Vl Uj^a A^jlij :j&J) 
( projective plane curve jHum /JaULuj u n 'i a 



UA 



\jLwhJto 



Morera's theorem 






i ;uLi aib o ja / <i* £ ^u^^Mfl c AikJ 





.(G. Moreia, 1909) 



3 .KAS 



morphism 



#\j— Jl" JjVl iMB J-U* «*** ^*>°* OM (> K fr* cj» OA 



,l£ JSSl <> M K (a t b)^ *t*ftl <> (a,&) 4*j* £jl3 A «WL» - \ 




ci* a^j- (***) */-* Ao (g°fi w* 1 ^ Uj ^^ ^ 

. (hog)of=ho.(gof) 





CA 



morra 



.LISI» (> AuiS A^H >Vl Oft^» >-^ ^ « ^ dlV*^ ^ JjJ 








u* 



*i* 



motion 



xjJa j*ul JjjAj AjUe. 






motion, constant (or uniform) 



( constant velocity ^laSlo ^e>« :jl»3l) 



motion about a center of force, curvilinear « central motion 



plj-ill <<r -J ^15 AJafo* \4iae Jai. j-,} a jS t> 4*2U ^ *£j* 





<*LJi J2u tfcjtai ^laSillj dljaSJ f^l OW **UJ J» ^ J-*- 



^Kl4^ 



motion, curvilinear 



f ^jft. rtA tJLabi ( a >iLp Ia jLul4 aSja. 



ItpJltfJfl&M 



motion , Newtonian laws of ■ Newton 's laws of motion 



{Newton's laws of motion ija&) 



iluM^J^ 1 



motion, rigid 








UuyiJ J^til j2 4*J» 



motion, simple harmonic n harmonic motion, simple 



(harmonic motion, simple : Jati) 



move ( in Game theory) 






n 



h&jtei&i 



move, chance 



^I^ip jl*». jbikl ^ *U* t^uOU! .aJ l^-a^i Si jl** <J *& 



JUailiu 



move, personal 



. 6J liSaJ ^ia p Uj j^jft^i jJ I^jJj Jl jUa <J Alaj 



/ Uli *™ * ^J***** *!'>** 



multifoil 





(Jj r> 3ajJ* t^SAJala ^Jj3l>i (JoljSl /V &J&* * ji**a (JSLfi 



C5 JU ^iuiilU ^jU1q (jSuill jJjSjj xL-iaAll jjic. jjal jSriTl »^b ililjlgj xS5 »*ij%.j 

(JjbI jS i , i AJ>* (JfLuul ^aui (Uu^a *Kl*w>H * L rt Ali £jl£ IJjj lAJi iii«ill jS^a 

I — j£L* (j\£ lijj ((^iitjllj LkJkiuM JSjill j-ajui LuiIaui £l£ lij Ui quadrefoil 

... IJSfcj t trefoil lhIjSL liL» <J£m1I <«-•*. 



AjLsJI SjJtad«&u4 



multilinear form 




O* 



£j m— 1 Ctil£ III . m AjS Jl (j* 4-UaikJl dJ^ala Mjcu^a y-AJLiS 



.Ij&bj AjkaJl 4^l£ fejt** q£5 m=2 Ci3\£ IJ>]j * Ajk*. *i±^l 



UaaJl SJJ£u *1U 



multilinear function 





g,1 ^-i 5—^ UJ-^ V„V 2 ,...,V„ C**3A J F Aib 

(transformation, linear /Jai iAjj^j s jt°&) 



4j4aJt oJ4£u 



multinomial 



{polynomial Jj^ail »jjJ& : jlajl) 



H1 



multinomial distribution 



4*laJl JJjLugjj^ 







X c* « (0 fSj ^Ull £j^ C.1^ ^ x , di^ ( JT lf jf, X 



if&A JjSjj Jj^JI j^L» gjji <1 jj^Jl ,1.1,1, l^i, Ljayifc I jj 







n lt n 2 ,...,n k d^ (»»,,» 2 «J Sj^JI ^ ^J j^ljjj J^J ^ 






jkll j n l+^cj*^ ^alL-Mi u_^=. 2 r, J^cl 



m<ib aA»*^ . (nPi , nP2 j 






t binomial distribution OtpaJI (^ j ^ j^i : jlal) 
multinomial theorem Jj^aJI S^iaiia Aj>lai 



multinomial theorem 



JjJaJI ftJLttu <Ljj& 



£ti i-»>3 jffcjj ^| ^j| ^ <£i*S jj^JI s^i^ ^ j^j^l lujz 



<f* «iljSLJI AA^j ^ ^U UJU. ^^Jl 



n! 



a,!a 2 !...aj " 



0!-l :*j£* t ^+0, +...+«.=» JLu 0,1,2...,» 



multiple 



cJfiLiu 



•^-C- <j— i ^ xJI t-,^ J^l^ ^ «jau^JI jjjJI uicti*. t cLibJI 



<^ 



-ue m^j . 2,3,4,6 ^ jsi ufcL^ jfc 12 ^au,^»^ 






multiple, common 



4ji&» fcjcysu 



(common multiple '•j&ty 



W 



U*i*h\£J 



multiple correlation 



(correlation, multiple : Jati) 



AttU J*tt3 



multiple integral 



(integral c alculus d*\£&\ c^lm* i Jati) 



multiple, least common 



(common multiple, least : Jati) 



n i^j <> »4Jali 4Jatt - SJLteli ^Ua&S 



multiple point = ft-tuple point 



^i ^llj&j v d 



£&J 



* • 



n 



UAa& ^J" V»^ <t^'* Cff^* ^ && 



LJfriJao J JaJI 



multiple regression 



( regression fitnction jtasuVl 3Jb : j3i3l) 






multiple root of an eauation 



m X*) 



Jj^M Sj^ *LU-»1 £AjA\ (> » jjl» ji* a ci 



IdWy 



0^ 



/(*)*=(*- a)" g(*) 



g(a) * j ^1 jll (> J$ ?^*-a itBJ Aj«*»- * jtf& g(*) ^ja. 



multiple tangent = Ar-tuple tangent 

(JKn) Ujje. .-Jjwu\ £t£, («-tuple point )Su»i» *]afe P OJ& lij 



s*r 



multiple-valued function 



multiplication, abridged 



2u>M Sj^U 4lh 



{function, multiple-valued : jiail) 



tfHJZ<*J* 





1 J 5 # V ^3» aj jiJ j^JSB oi«u JU*J V^a ^y c. 




b «LiLoC. 



: <4k Jli* c^jUil 



I 








js ^i «^m»j ajjikJi as d 



234x7.1623 = 4x7.1623+30x7.1623+200x7.1623 

= 28.649 + 214.869 + 1432.460 
= 1675.978 = 1675.98 



JilX4 /Jl - ■ '* J* jt J&A SHJ** 3 J*^A 



multiplication of a determinant by a scalar 



«jU 








f 



J 






multiplication of a vector by a scalar 



F* 




*5t (jjtfj Al 4*1* j* K 




^ fl t***> 



LS 







jl^loll IJA yi ^.Hwrtll Aia-oll <j^a .1^1 j Aj*c- 



fjk /*uiLj2 4 JP ^tU** 9 Jm9^ 




«a (J» ^* 




. V oaVji» ^ \a\ 



multiplication of determinants 



C& \ \* « VJ** 3 



Jc 4I4 — j|j iiSjll 4>* .Ha** jfc ft^^lj Aj3j (>q £pUatA c. 




!a (J' -^^ 





' J* £j**-» <£jMl CO A>**^J (0 « ■ * » ^ 'u* fcS jB 



<> (/) ^jv«iij s jjiiLai ^^iij) ji jjVi 




I 



U* 



(0 




I 




.•a^tai aiSji) a* t>i^ <-j>i» j^u tt*ui jiia .^jtai ju^-ji 



c d\ 



A B 
C D 



, 



\ad+bC aB+bD 

i i 

cA + dC cB + dD 



(rnatrices, product oftwo £j£kjL**A <__» jtJa J*^U. : jlajl) 



\u 



Aj*x CAjfS i^jtla J*-alA 



multiplication of polynomials 



j*Jl «/, M W]| J yj^a ujSIS : j&l) 



( distributive law of arithmetic and algebra 



«tCflmUifidtll Mwia Ji^Ia 



multiplication of series 



series AlmLiLa : jlait) 



multiplication of the roots of an equation (by a constant) 

UiU^l jlaU*}) jJ^Jl j U Jj4a> (> jia» <j£ ^ ^Uuilll £j£j *bl*x U ;tt . ..t 



JC 



O&^u ^ivl^tt VJ** 3 ^ J^Ia "^Altl (/ui^t VJ** 3 * J*a^ 

multiplication of two vectors, scalar = inner (dot) product of two 
vectors 

3-_jjl jil ^i — «s uua> ^ (^j^I»!! ^UL» u>i J*-aU. (5 jLuu ^.LS .uc. 




0*4*1*] ^t^WI ^ij-uaJl J**U 

multiplication of two vectors, vector - cross product of two 



vectors 



( cross product oftwo vectors : ja&) 



guaudli Jaljtt igijJaJt A^L^ 



multiplication property of one 




a.l - \.a-a 



a Jjc- (^ 



:* 



^o 



jLall (^jual\ ^u«U, 



multiplication property of zero 



JV-* 



u 



a.0 = 0.of«0 



a 



J_Jfl Jc UaJ ^ 



£ j a 



<>U*| 



a, £=0 






£0* 



"1 2" 


"0 2" 




'0 0" 


o o; 


.0 -i. 


". 






multiplicative inverse 



w i>kl»0^* 1, 



( inverse ofan element j*-*jft u*»jS*m : jJail) 



USbj^*4jljS 



multiplicjty of a root of an equation 



multiple root ofan eqmtion $laU*l jj&o ji*. : jJwl) 



raulipliers, Lagrange method of 



*l«jL*U a» jtf U,|> 



( Lagrange 's method of multipliers : jlul) 



multiply connected set 

connected region, simply .k#ljD! J^mij Jl** ijlul) 



multivariate dlstribution 



OjW *mu ft4)ja 



distrtbutionfwction ^jjjlft Hb sjlttl) 



m 



mutatis mutandis 



.Ju)3UI <l£k}*&\ *U] ^u : ^ 2y3£V Sjlje 



bl jjtt L|jL*U <jbdua* 



mutually eauiangular polygons 



.S jIsIHaII y jjl! Lfcta ^jUS (JUIwm 



£2Liftl LjUU £UUu 



mutually eauilateral polygons 



.SjlalSUM £XtbVt U«8 tfjLuffi o^Ji" 



^UUotitob 



mutually exclusive events 



( events, mutually exclusive : jlaJl) 



W-»-» 



myna 



ciVI S jJSc c^jL^ >» tjjj-M i^U2i Jli. « Ujfy U uiVl S>S& ^ W- 



** 



J» 



4i>H» 



myriad 



( Greek numerals tyijfl fiji\ J J^) 




jyfl 



nadir 



. zenith <-»*' «tt *L5jl LjiaS *LUuJI JbjUJI % Jl\ Jc *Ltil 



J^4^ 



Napier's analogies 



.&IUI IJA Ja. <J ^iiluuj ^jjSll L^SSLalt gOLiJj Ljljj Qi} JaJjS £H» 



^okl! CiUyJe jlll - iu^Ul! CiUijjte jl» 



Napierian logarithms = natural logarithms 



( logarithm ^jlejl : j]»M ) 



(^u.^»yi) *Jti 



nappe ( in Geometry) 



. (jui jll AJaSL c^ajjauJI ^kull Lo^j |*u*l| ^yplll cj JaJl jJ 



^LuhUII i^Uiul© jlll - V*^l *^Uiu^ jlfl 



natural logarithms = Napierian logarithms 



Napierian logarithms :J»& ) 



^jJi ;Lxp*aS i^-^U Ji^Sf! 



natural numbers = positive integers 



( integer gj*»»^ ajc : jlall) 




naught = zero 



Aa^u^k JjftVl *& <J ^^^1 -*M» 



m 



nautical mile = geographical mile 



Jtj** J*« *= <$ j** tb* 



(/m/e, geographical : jJail ) 



£jjt>SaJaj*S 



necessary condition 



(condition, necessary : jksl )* 



necessary condition for convergence of a series 

L£l£ t>Ajl Jajiill lift j . ji*-flM Jj 31«»LaL»11 fi*]l JlaJI Jj^ J Jajui 

,111 

1 + — + — + ••• + — + 

2 3 w 



f • ■ 



negation of a proposition 



n 






astAi vSUt f >» 



negative part of a function 



U J vA^B Ofrlj 4*j*> #>> s >* ) 




ffftfre a/w/ negative parts of a function 



UtiJj» 



neighbourhood of a point 



.UilS »k ti j»3 2Uiii. 43 <j! 



m 



£iUa4lfe 




nerve of a family of sets 






<^ Po>Pi>'-->P* lHjJjM <^ S^ja-all (simplicial complex) 
UjtUS^I PloaPly9 ...,p lr <j3>JI ctii» JS ^ s^l ^SU^ 



c^li S-Sja^l ^4»^»» Vjtf» OA *&■* *^ (j.nr, 0\* '^ f j^J 







aljtf 



nested intervals 







3'. ^"^^ «iiUi 



nested sets 



. £c4 J 4c# UI OAU^ A , B o&A i/i CjUiUI o^j*^ 



net (in convergence) 



(*JM J) fejd 



( Moore-Smith convergence tl^*«j j>« v J^ : J^' ) 



^U» gjtt <> , > Ai w l Jl jJl OW^ **¥+ 



Neumann formula for Legendre functions of the second kind 



ac.)-i&fii«» 



«UgfJ^JI 




2 j| z -t 

<> j^ *Jb Liyl y,***, A jUJI »^J ^1 J^l ^ £(,) JMj 

* Legendre polynomials j^d .*>*». CjIj$£ : jfcil ) 



( Legendre differential equation A^USlI j^l ALU* 



t 



% % 



II 



. (F.E. Neumann, 1895 



0) 



Neumann function 



Jfcil* aij*Ji n ^1^1 



i r 

# „ ( z ) = bos fl*r 7, (z) - J_ n (z)] 



samar 



(jjS^ V Ujjc Juij £H**1 Ja. jjb ^l^ll 6i&j . J*ju A]b j; 




( Bessel functions ofthefirst kind JjSfl £jifl <> ci^ dl>* : j^l ) 



h 



jUjjS ^jiija. Jjl£ ' ^Uftl CjLu^gj! JU1 aMI s 




. (K.G. Neumann, 1925 



• * * 

Ckah 



newton 



U Jji* Akc JaJj f l j*. jL£ AiSS (_jLuiSV AajM **J& l$J^ *jSU S^j 

m/sec 2 ) MSI ^ M5JI Ji > 




Newton-Cotes integration formulae 



JaI£2U ohA9 03 J£» &!*<* 




I 



f ^=-(y +3',)-— y"(4), 

*• 2 12 

£*»>*& = f G'. +3,, + 3^ 2 +J ,,)-^- ,<*>(# 




t — 5 



l£ ^a £ j x +kh Xc* j; *]hll *xj$ ^ ^ 



jjauull JJJuJI " (_5 jjll^jif l ( _ f CjJLU^Ail (."lljirtLj^ft ailc £* U^ i J i «•> » < .lilin 



YO 



j* j j " tfJ^VI v^U^WJ' f^J (Sir Isaac Newton, 1727 ) ' CfisP 

. (R. Cotes, 1716 ) " oAj£ 



£#jj}i liULLkU 



Newton's identities 



a 






s t =r x k +rt+...+r! 



&&ty£* 



Newton's inequality 



*iAii*tt 



* « 



P r -xP,«Zp 2 r A^r<n 




UbJJfc «Jill JjJaJS 20^^1*11 U3SII ^k p r =b r /(;) ^ 




* 



( symmetric ftmction, elementary U^j AJjUL» AJb : jlail) 



*Sj*H <#AH 6H» J* 



Newton's laws of motion 




Cy&j <ja ftJS>J) SjSMj .-. j . n> A£ja. ^LwS jjsj J*t* t-uuLs^ :^1511 OjjUII 



Newton's method of approsimation 



T«T 



a£**11 i> y \3l! ^UjSJI 




r 1 



a 



i 




^ 4> i^i ciuaii 



i 
i 



fl 2 =a 



/w. 



«^»%rt 



■ /h 



gli fj-»«ll Aa.j Jc j « 



/ 



AihlU&Su 



J ^^*f^ 



a w=« 



/M 

' /'W 




/ 



AJi-ill ^Ifr 4jLpu -taj^ui 



«■ * 



4 K} W&** t_ij\32j 



(^U^ 6^t fc&ti S^li 



Newton's three-eighths rule 



y=X*) 



r^buJLj 4 Aa.U*M (Jn&j A*&\ t> 




! 




x = 6 



J 



a: 



3» 







te». 



jsa 



'^ = =^r^b ; - +3 J'i +3 ^2 +2^ +3y 4 +3^ s +2j/ fi +-+3> llh . I + y A 



8/i 




i 



3 
8 



h 



(Jj^i 



8/i 



lUUhII A (> I^auiI iJi&UlI ^uuu 



J 



.A-ujajI S JSiM Ujli j* ^ 



& 



a 



3/i 



nilpotent 



:tt * 



Lml jiwa* 




I !&ta .^m SjSS A*ij uc 13&&} U ^Jc jlU U^» 



(2 



3 



^ J =0 



(jV tj}*J «jtwM 



J* 



4^1 



3 








2 J 



nHsegment 



nodai line 



^uiiwkfl 4iiJb3i 



j»Vl ^k- .iaJjM UlijJ» (jfUij ( ^j1a* Jo* t> 2UJoS 



tf jJt Jba. 



( /frie, notfc/ 



-jW) 



t*r 



&11 t^M^Si Jaull 



node-locus 






* * 




Sjfe 



node of a curve 



,^lilSi4 (jluiUtt U^lo. 4J j <Wij U^p tji^lftll £Ja&? ^a* 3 



flj**jl 



nomogram 



i^LSj 3^&u*« ^UUi («I ^j-'*** <^yau Aj^*-o ^Ajj^aj CjI j^iia 3!D& Joai 



e^uvi ^cU-S 



nonagon 



.p^Lal 4*juU «0 fc^-a* 



* _* 



U& j£ <ua 



nondense set 



( <fe«s<? .tttf *i& *3* •• jW ) 



J^V 



noti linear 



p(te) = lp(x) , />(*+ J>0 = />(*)+ />O0 



nonperiodic decimal 



( periodic decimal l$jj* <£>&• j»& •" jW ) 



Y«i 



JU jLbu 



norm of a functional 





* Tl 



6j\#ua0^ * ^itt* fcljjfc J* Uji* *b / ^ I5| 




lljLa* jl#u 



norm of a matrix 



lttsl£* 




- *■ 



**"JW 



norm of a vector 



t^j^l £»li}j«2 4ij A^ltlt <1j\j£j-o oyj\S- CjUjj-o £ j-»?-«1 </ *J^Jifl J^ 



.&&» 



ftkuJ («Ai^A fU*WI 



normal curvature of a surface 



curvature ofa surface, normal : Ja&\) 



i^J^tetiaJl 



normal derivative 



^ ^laJI 20,23 ^3o gtkui Jc ^.J^l oUjVI ^ y^ AjaLsuNI *&k» 



.32L&4& U^2& t jmiaTi 



normal equations 




. fixed variate :uiki» <JI jjic. jjilo 



JSaJ/^fta J)Jl»l 



normal extension of a field 



extension, normal <s*#^ ^^ : J^ 3 ') 



Y*o 



normal family of analytic functions 

ilb ^1 r UattL t-jjUffi ^j3> **j13L* J^ I*!» yi^JV A*jl3i« JS t>j 

. D <J ASSsL* AllaL» <JaJj y^laJ 



UAjlaI A^ljiii 4*^1 



normal form of an equation 



/zwe, eguation ofa straight f jTi » « « Jai ^H** : jtil ) 

j?/o7?e } eguation ofa (jju** ibU« 



CjSao*^ ^A>«c-^liu4 



normal line ia a curve 






nkm^P ^4>^ fffi 1 n < 



normal line to a surface 



jjp, «JauiU (jjiLtill (5 jIum jjjft U^ofr OjfriJ ?«uflJl ^^Ic 3Ja£jJ jaJ ^lLum 



.UAlUJ* 



4ja#fa3ijLai 



normal matrix 



( matrix, normal : jl*Sl ) 



jj jaj Jje 



normal number 



jt c> ^Ij^Jl A S^jN jjfrt ^»1 j* ^e jA N(D tt n) 0^ ^ 



U^J 



,. N{D ki n) _ 1 
mn — 



»-+• 



n 



10* 






t%n 



normal order 



<***$* *# J 



( order s^j3 : ji» ) 



normal, polar 



j^laSlI 4>«dl 



(po/or normal ? jJ^ ) 



normal, principal 



yuijjijii J>*1| 



(curve, normal to 'a ^JbLU ^ ^j*fr Jill J 



normal soction of a surface 



niwil <^ 4j*& gbLt 



TCj&UUl ^Jft IjJjAC I AjSt.MA (tf JSU (jjtumj PUSJJl AJMU 



normal section, principal 



^wuSj^aj^ gttu 



(curvature ofa surface, normal *Jsuu»l ^>«il #U*JVI t Jail ) 



tfifcflja 



normal space 



(regular space flaui» £1 ji : jlaii ) 



^yz&fr] 



normal stress 



( rtrm ^W»! ! J^ 1 ' ) 



t»v 



h*** ^> 5 -m5 



normal pubgroup 



x x Hx 





clul£ tlij JaSSj «lij ^^ *A>H **j*y OjSj • *e(7 JS1 



/j^j^a 



normal transformation 



^lijtet t r Aial j- £- dsU Ij| W» T Jjj^OA 



7T* = r* r 



Stjuu *uu 



pormalized function 

I 





I ^M tfjU, -lJ! ^ <^ll £1 jail ^a U jl#u« *lb 



Ul^\ ^i) j5ju Ai*-» ^j^p j*tt* 



nortnalteed variate (in Statfetics) 



( variate .&*<* ^31 jj^p jj*** j&& ) 



normed linear (vector) space 



$ j^u /^^) ^u feu» 



cr**^) 




<,¥»*» Vj l* W*" V-*> Wji ^Ul yja o* 



o^j 



X 'A^'A^JJ 



* jy 



L** 



**() 



LhttC 




>0 



aw 



• 1*+^* 



a 




Jd 




+ 




■1 

r 



potation 



W 



.Uajj6 jf 'LjLc J V»S Jc ^jIS l«jk 




j>»J5*I»j 



n- tuple 



M*u*s»*j* 



.1^1» JS £*— j* J&aa *^4 *&>» n ^• Wb ' •W' ^.J*?*» 



orderedpair <*£>* £JJ : J^ ) 



t«A 



tfA* 



null 





\ 






null hypothesis 



null matrix 



null seauence 



number, absolute 



number, cardinal 



number class modulo n 



4mX lii^ Aji!! |9 



hypothesis, null 



IjJail) 



^jjiua A^jiu^ut 



• jlfc-al Ub < jjMaUc> *J-"> ^ijAjLA4 



^JL^^Ult 



jiuall J) *l*II lAJto. Jj^ IjlJiSu 



jtieu J^ 



(absolute number 



:J*\) 



^pu^ijo 



cardinal number 



:>il) 






w 



(jjiULftJ ^JaN^ 




f .lift J^lSi (JSSi ^La^aj^all jl^&V L 4ft>*>-a 



Jo.3uj.iai J& -al^Vl fti* (> ^Ato ^i (^j Jjill O» ^ 3^ cf^J 



J^Vt 




^ua 



71 



,-5,-2,1,4,7,10, 

. 3 



• I * 



(jaljjSuj bAto 5L^A lij&j 



Y%S 



o. » 



i^JA JU& 



number, comples 



complex number : jJail) 



^JJfr Jia, 



number ficld 



(yfeW J*. : jJai ) 



JlJftVl f ffi I H 



number line 



.^jSaJI JjfrbU t-JUjJJA (Jj!U5 jA j tTjSLjS». tjt^C 4j1& ilaSi JS J&tfS pjSSui* 



* * 



4,AH> JJfr 



number, ordinal 









r 



U JJfr 



number, perfect 

^C 28 AiJtl) 5H4 t<*aai J^sJI J\*4luil £« 4lol jfr p>«a-a cSjluy J^e 
l^j*a^j {1,2,4,7,14} ^ A*«a3 JUaJl |j& U^ Aialjc £0** (jV fti 



ji ( defective ) uij^ 4ib ? \3ll jj& juJI «-Luajjj . 28 a*JI t£ j*-y 



jjSI j! JSi JJ jull a jub p j-«u« £\£ I j) U tjm> ^Jb (abundant ) <>a3la 



.AaJI 



U* 



Lf>M* jjp 



number, positive 



jiuall £)A jjSi Ato 



number system 



<«JJ& aU&J 



.l^jlft cJj—llj JtoeSfl mjj*jJ <^»^j ^ ->f 



n» 



.ilJety hjil 



number theory 



. Jj&bl! y^Ja^lj AjjiaJ (jdjLuaaJI ^Luil jJj ^jJstj dll^JaUjll .J p jS 



number s, Arabic 



3*1*1 jijc^i 



9«8<7«6»5i4«3 i2<l «0 



Jj-J 1 



numbers, Bernoulli 



Ja» 



numbers, counting 



2 4 2ji 

X X X 

2! ' 4! ' * (2«)! 


X 


• 


\-e- x 



(JLjiji J)4&i 



Jj^aJI C£LtLt4 




i 

(J. Bernoulli, 1705) 



Jail ftij 



{1,2,3,. -.,»,-} ^j*H 




I jIj&S/I ^& 




numbers, Fcrmat's 



numbers, Hindu-Arabic 



A 



Uji JlJfrl 



(Fermat's numbers 



:jlal) 



W* 



**iuii -iiJ&ty 



v* n 



o 



i 



£ 



4 



r * y 



t 



i 



t * 



3l*«j* 



oijjetiji «^L&Aj = ojijj&li* JlJfti 



numbers, Pythagorean = Pythagorean triples 



4&UJI 



«••? ■* 




*, * * ***».>• 




jiijtcl *££ JS 



jc+y 



z 



z » 



jSj Jjla ijjl Jl! -515 iZ&a pX-bt JjLt JLS5 ^j 



YU 



hfi+sJi JlJ^Vl 



pumbers, Roman 



ij&bU 4^ Jajjj «cJUjjll ^-baiwl «^U^uall j1a>VI V&J *lks 



1000 i 500 t 100 t 50 t 10 * 5 * 1 



Jo»jHi 



M *D *C iL iX i V *I 



: ^tsll o^UlU tf>Vl JjeVl «-i3S3j 
CjJ» J^ W ^ <J^ <-ij* *^ J* t> <-*jaJI qfi U) -Y 

. ( > JJ fij ^J jid xcrv 

XC « LXXX * LXX * LX « L 1 XL i XXX * XX iX 
CM * DCCC * DCC t DC t D » CD * CCC « CC * C 



Jj-UaU jaj U jIjp^I 



numbers, transfinite 



. V^i i*ft» j^ o* ^js J ^upj^ .u» js 



numbers, triangular 

OtfjSSl i^A»!^ ^ jaiill *» $ *£&* c***4) 1,3,6,10,— AteVl 

JS j*Jjj SjJ j AJUl Jo I4I4 JjVl (i^l ^3* uij*m UmIjj CtlSEU 






wimeration 



fW 



U 4tt ^i >-*> JSl fSj »Ub&) tjL* 






numerator 



>fl *JLjJt &£ 4j*jJ ^ W» JM^ 1 



nt 



numerical analysis 



gS&S JjjlaiS 



^jjSsSl ki^Ji JjklU ^ (^ill «lil^bljjM £ jS 



numerical determinant 



tf 






iid » j^Uc <JS ii^ 



4jJJ& 4libu 



numerical eauation 



. ^l^ftVl J5a. ^j ^-Aifi UljAlautj IfSSU** 3Hil** 



numerical phrase 

3 + 2(7-4) j^ ^, ^ 



^jjjC, i^ 



numerical sentence 



. 3+2=5 J&* Jl.ic.Vl o& ^Ljjji. Ai^. 



^Liik» 4^5 » ^Lp^ 4^ 



numerical value - absolute value 



absolute value ofa real number <J"jS». :u*J A^^mJII 4^211 : jlail ) 




o, O 



o,0 



( magnitude, order of ^ill 4jj j : jkil j 



oblate ellipsoid of revolution 



gdalLt ^rt jj«i /j i<ii> i glaw 



( ellipsoid of revolution, oblate : jkil ) 



oblioue angle 



I g-|\ flcvL^ut j) A-ajlS ^jl J* 4>ul IfJuibS 3jjI J 



4j3L£lUjjUaj 



oblique coordinates 






( Cartesian coordinates in the plane 



J2U&&* 



oblioue triangle 



obtuse ajngle 



obtuse triangle 






YU 



octagon 



octagon, regular 



( pofygon {Sl^Za : jksl) 

fJali* gh±\ (/ 3US 
( pofygon £L*la : Jial\\ 



i - 



octahedral group 

s.jVi ^sl2 yJt iiaun ju/^ri jas £i j j c^usii J cj&j*$> s>o 





octahedron 



octal number system 



octant 



(polyhedron 4*Ji Atai» : jJ&il) 

( number system gsiW» fllaj ijJaif) 

(fc»jtt) 6-S 



t£ja>j (fiiB (jxSil ,lio5 I4I0 jjojiS J£ ( *ajjljj t x»0 , y=0 , z^O 
^ jB j ddBlt j jfcfl <>£M J&' Jmib^ ^U-fl mjU* o£c Jk «t^j^I 



> *= 1,2,3,4 * k <Jj 0*1 c^S £ ^ill o^l» .M#j3fl <J* 



( Cartesian coordinates in the space 



OJ&tf 



octilion 



j*]! jA UjijSJ*i»ll ^Vjll <Jj 10 4 " AiJI > t^iai KUA J 

i/\27 



. 10 



ru 



octonary number system = octal number system 



(jjLfa ^JJiil fUaill 



, (octal number system 



IJUH) 



odd function 



*jJjS4JU 



( function, odd : jlijl) 



odd number 



tf«Jj3 JJCr 



2w+l Sjj^ll J*. uKjj « 2 ^Ic ^uuiSM JjL V («ill 




I x*l\ 





n 




Ohm's law ( in Electricity ) 



(W*» J) *j ajl5 



<Wj«Sll Ud Sjill U-fl£jU ^ vu-lffi jya safi J Jb, ^ 6j3l5 



'L* jUutl <-!& 



Omega o? «O 



L*»l3j 







Omicron o.O 



o.O 






one 



JaJj 




one-parameter family of curves (or surfaces) 

J*\jk n oli ^jlw J oljavu ^3U j jiai) 

(,/2ww/>> of curves or surfaces of n parameters 



one to one 



4»lj] Jalj 



( correspondence, one to 



one 






I j jfcl» : jkil) 



YU 



^U(i2l S^j i&lft 



one-valued relation = single-valued relation 



tt •* ^ 4S3U1I ^jfij .UljU ^ iaSa fc.Ja.lj 2U»S I4SIL3 ^ *lafc ^V 4*£*& 



.*ib aiuA 



gW 



onto 



.j Jfti Jk s^ij alis sjj^ 7 ^ ALfc js cd& 1 •>] tLjSji 7 









AajSIa 5 jSfi 



open interval 



( interval »J3i : J*A) 



open mapping 



l*j3L»8jl^ 



open sentence = open statement 



( open statement 1J&) 

Ujtf* (Lili) 44 



open set (of points) ,, % 

.(0,1) sjsffl «ini JB- .i|3i AaB ^^ Jj». Wi* Ala jsa 43i 

open statement = propositional function 

( numerical .sentence Aauc a!»». :_>la3l) 



IjLap 



operation 



.AJlfcjUI 2*1 j d^lfcllj c J^J fr 8 ^ ^ VS V^ -^ 



nv 






O^VI ui»u ^Aj t w=2 CJilS I i) AjSUSj «=1 CdlS I jj JuiJ, 



S (^ internal operation 3jkJ.a AjLc ^Jl^fl a ^a J£* 4* «!i 



operations of arithmetic, fundamental 



^LUlluiVl vluttH C^ljLfr 



{fundamental operations of arithmetic : jlisl) 



operator, differential 



„Liti3j3> 



^ (Z) 2 +xD+5)^ 31U . D = — J1>SI <J Jjia.SjiiS 



rf 2 j/ dy _ 



& 



operator, inverse differential 

^LiliaM A MtiB o^aL-^Jt cJ aJI ^tSS <£-«Jj . /D) Ji>U tf idfrB 

1 



/W 



operator, linear 



* 

(linear operator ija*\ ) 



opposite 




cj&Jj) £3LiVl ^V Aiill. Ljljjll ^^j OjS» t£i&« <$1 ^ 
\^4 £*»—» J-Vlj .gLfaJ Je, «a>tf ft Uj| £l£ y ^3L«Vl <> Ai«3l 



TU 



£jttu ku&A ^aiiJi - *a*>*» e^ ^^^ V^** 



optical property of conics - focal property of conics 



S^xM 



t 



ellipse, focal property of the o^SfoM £-ia£ll ^ j^Jl ^aUJI :J*A) 
i hyperbola, focal property ofthe jj! jll xLiH Ajj^aM ^lu-aLkll 
( parabola, focal property ofthe iJft&A\ A-iaaU ^Ljj^jM : Lu-aLUl 



optimal strategy 



optimality, principle of 



(strategy, optimal : jliSl ) 



[prograntming, dynamical AjSaaIjj j -la-* jj : jJaJl) 



( 4is f> j*2e ) J±a 



orbit f of an elemcitt of a set ) 

dya. g(x) >-alJ*ll <J£ Aj9 4il ^Je 5" (> * J*te> if\ JAa 



order, normal 



( normal order ij*ty 



order of a derivative 



(derivative ofa higher order Jc\ *M J <> ^^ •' J^ 1 ' ) 



order of a differential equation 






?>o¥j 



order of a group 



U j*-aUft .Hc. ^A «Jj^mJI SjaJI *£j 



YM 



order of a pole of an analytic function 



iLfclfeuUtfi 



{pole ofan analytic function Aj\j\%*i ^Jb t-JaS : jJSul ) 



jijJl tUl - jJ^JI ^3j 



order of a radical = indei of a radical 



( index ofa radical : Jai\ ) 
order of a zero point of an analytic function 

sjj^ji j& /*) v& (jsl *jusi » <* ^aj .a^tjkU i jl- 



/(Z) = ( Z -2J^(Z) 







3 «* 



order of an algebra 



( algebra over afield JS». (jji jj^ •" j^A) 



order ofan algebraic curve (or surface) 



t$ J** fe***- J) t^ 4 *& 



order of an elliptic function 



V^u fit j Vj 



.l«aS1 c> J^s v v-fofl aju iusjj ^ut i_jU^I <_Cj ^j-»*- 



order of an infinitesimal 



{infinitesimal, order ofan i jl»Jl ) 



* s «* 



order of contact of two curves 

/«(«) = *« (a) , * = 0,1,2,..,» 



11» 




y = x 3 0-*bJL*ft J_j->5ta *i3j . /<" +I) (a) * g ( " +t) (a) Ulu 

« 2 t, — k X=0 U$ju»1«3 &AJ Jja. ^ j; = JC S J 





iUj 4_Jaft3 jl j__ a. (J y = tan x j j;=» qjjH i A\ (3*^2 

* 1 </» 




order of magnitude 



*-£»*& 



(magnitude, order of : Jed) 

order of the fundamental operations of arithmetie 

^tja.) f jlj A3\a «U aJLl» ^ A^tUiVt ^jU«aJl tiA^LaJI (jiwu CautiS I j) 



3+6+2x 4-7=3+3 x 4-7=3+12-7=8 



CA**d 2l£j 



order of units 



tytt» l^j Oijiikl! fcUj JjVl l*S£j aUVl fcUi .^Jl J Jj» fcU 



.l&A 



J 



j£M jIjpSU trtjSja» o4j* 



order properties of real numbers 



y=X + a OjSj dusu fl u»^ J* «M 0, -^J^J c**" * < y *-^ ^1 



iaSS S^a.1 j ASift V) c— 3 V x,y C*** i/* : *£* a V-^» "^ 

. y<x , x=.y , x<y :y\3M cilEUll <> 

Ju \pp*l\ Jliobll (j-aljaJ i> JU>M Olfj (jS^j 

.y^aJI fl ^5 ^^J x+a<y+a C&* x<y C$& \'4 -i 
(jl£ft]Uj flx<ay oji a>0 cJ&J x<y 0^ lij -<-j 

. x 2 <j> 2 
. x ,< ny C)j£i 



11) 



ordered integral domain 



SH> 1 gi^ ' rt cJ^ 
( integral domain, ordered ij*ty 



«Ah£JJ 



ordered pair 



cJSjJ ^jJll j i^Ljjlall o*bi (ordered triple) U3>^ ( £Xft v-ij^jj 

n-tuple (Jji o^y-^J* ' J^ ) 






ordered partition 



P J\ UjjA* </ -3fi (4,4,...) A*j131« <£» *U fcil P *^>3 ^i 

(partition ofa set *& U>2 •' J^ ) 

ordered set, partially (poset) 

tLjkjj^Uft a&d ( y (3i«u x j ) x<y ^Uil i*jk «-ij« A3i 

j x oi.>-»ji ( j J s AJ iLi o£ j** a^ *<y «*** W " s 

2L-^S>3I tlAttM Qj&j . x<z £$* y<z J x<y c^K ttj -X 

5 \Ai U, V CJ®& U<V bijft M\ 1£> *£>» 




OjSS ^.j-11 JL^auu*» Jj©V1 . K (>^>^j U 



j b J-.I «e. i-J a (J t- — 5-3 [+L a<b Uijc 1 3 ^> 



^L-SaW J ) linearly ordered set t — *l*x *£jJ *jifl . a? 6 A 
Ja>-iill &*1 L|5> *£ j* 4tt ^a ( totally ordered set y£ k& jJ 




•! *■* 



Jji cV» *&. y<x t x*=y 9 x<y &M ^UDUJI o^-^^'j 







* .4> 



</#*> 



JJP 



ordinal nnmber 



( number, ordinal * J°&) 



YYY 



Juite hluMl AlsUw 



ordinary differential equation 



ordinary point of a curve 



ordinate 



(differential equation, ordinary *J^) 
{point ofa curve, ordinary i J&& ) 






origin of Cartesian coordinates 






( Cartesian coordinates in the plane 



'»'* ^ CiteUSj» Jij4 



orthocenter of a triangle 



.aLUJI *X-aVl ^ ci^«» o-jjj o- *I»5luJ1 S^oVI t^ UA 



■latai* (uAdui) 



orthogonal basis 



orthogonal complement (of a vector) 



{basis, orthogonal : J^') 




. V 4*1*11 £* JuIjuS ^211 pl JiM 1^ 



OiIaUIa JIjJI 



orthogonal functions 



J^HjB L-ijjJalt JjuaU. 
C/. , /. ) • J/. W/. <*)* 



ttr 



* j* (J J^i5 • m*n tkijc. jiuaU IjjLu* l^it f M jf m LiJ^^ (^ i 




JLill C5 lc Sl^uiJI Sa»Ui»ll Jjjll t&A t>j . (/,g) = f/(jc)f(jc)<& 



. «=0,1,2,3,... tV -i* 1 "* Jjil 

V2# 



Aj.JoaP 44ji«a4 



orthogonal matrix 



(matrvc, orthogonal : jlall ) 



orthogonal projection 



<* J34P Jatlw) 



J j m\l *. Sja jA / (J jSjuM ji ) -Ui t^ 5 ^Jfl (>• Z' <^9A3 J^Lla 



orthogonal system of curves on a surface 

w 

orthogonal system of surfaces, triply 

(AJjIc Ji <> .iaJj gtlau pl jail ^ iLfij 4jL jaj £jU j>a O^lc d^ 

£ JJjJkVl (juljUJl ^^auai AJA& £* -U5lfc AjI (j* jJajua /£l AaIjUJj 






2 AalxLaII £ jJfljuill ^j* Ajj^J Afi^aatA JiaJ Z = Z' , y = £ tflll Of 



£lL2a*U 3i$UJ AjU+A JLuu 

orthogonal trajectory of a family of curves 




. JjuflVI A1»Sj IaJSj- jti\ jjIj^II 4JSU1 ^Ul« jU- ja J«»Vl AiaSw jU 



xxt 



orthogonal transformation 



^4>^ tkj*2 



•SA-aUla tfjsJ fj\ S^aUlolI tiitSl.3a.yi (> ^j&jxau» J£jj J[jja3 H 



n 



.S j£U V x? + x 2 2 + ...+ x 2 4*«jfl **#-» J^J 



P tip, P~ l AP *jl>—d Je >4 iajiuo-i J^S -V 



orthogonal vectors 



Jjt^aUltt gUal* 



^Utt L^j j^b J*^U. ^jS^jj tjjj jLw« jjc. <jl$»l» 



orthographic projection = orthogonal projection 



(«J^afr JaULd) 



oscillating divergent series 



{orthogonal projection "j^jl ) 



: o/iUlnn^l qa JS «jllj JUU ..Lia -oo Jj J LSa+oo 



1-2+3-4+.. . j 1-1+1-1+.. . 



4jL3 



oscillation 



,4iijB flj ja.Vi t-ijUl ^1] ^JJ^jJS A£j^ («Sj^a «ia>' O* f**»- cJ^u' 



. 4ib 1^35 



oscillation of a function 



.S JSi» Jb. Ubft 



-.* «. J 






oscillations, damped 



(damped oscillations : jJall) 



oscillations, forced 



{forced oscillations : jJail ) 



YYo 



osculating circle of a curve 






(circle ofcttrvatwe ofa space curve 



*\3ttl ^jiutA 



osculating plane 




p j_3c. C (c^jJlS (juLa^ll (^j^ (^2ilt (^j^jjmII AoSJ 




tiA-^j d' p iA p' <ii# Uiift ^ c vf ?' 



osculating sphere of a space curve at a point 




osculation, point of 



^i^ 



^c c^JfauLa jjaU* U4I (Jj£j}J ^^ O^J L^ J* ^ c » n x n If^* ^ a ^ 



1 T ***tl % 



* 4 



^^^y^ja^ 



oval 



,Ajia-a AAJaLa JiaJ (3-**-* (c^^ 




i' • 



pair, ordered 



( ordered pair : J&\ ) 



AlJfctAJI <> Wt ja ffUji 



paired observatiops ~ matched samples, set of 



( matched samples, set of s jJeul) 



Paley- Wiener theorem 



* 



• * 





\£*a 



fo) 



< 






dyaj Oakil^U <> c$ 



9 







!>,(*/ 



J'* 



£0 



f=I 






1* 



M 



/«1 



X 



£1 jail UiLwil £xfi$ 



M 



<# {a,} JlJeVl «4*J 



uWjfcjty 



pantograph 



.^uijii ^yu jsjsjw ^n*] t* VP**^ J&*fti JfcS ^ii»* jW 



cwj^UrfjfcS 



Pappus, theorems of 



:C«ulU» 



**-a ^JaUtLa j^JOj »1 jluu <Ji fg&wM Jet», (Jj* J&um ^JI>.U jb I i) 



^ 



Jjla i^jMa (J*-oU (£jt**i k«Ull <-il jjill kUII ^UUm OJA tAJUS *jjJ> 

. ( AA15S1I {JaUu Uyij tSLa tf .WUll jt^ftl* ) 



YYA 



SjjJ 4. f a £Jat3l« jjt-j *\£xuA <^i f&uaA Jaa> Jja. jlui* *Jajui jb iij — Y 
-JajjJI 2U.lubo C-ljJLb (JjusU. (^jluy JySUM ^ Jj.il! *ua*A r?~ J£ i^ialS 






parabola, cubic = cubical parabola 



^g*£i {jilL* gb£ 



( cubical parabola : jlaJl ) 



parabola , diameter of a 



fc*£.aJaajtf 



jA j o jja*-« tjjl .>• ^JJC" AJaSj £* ajjjj-aj daSli (J*Jj aju ajSIum Jaa» J£ 



fciUUlI gJb&ll ^j» 4**UJ| 



parabola, -focal property of the 






*J^I 




k&ia JU> ^Uali2 4lalju 



parabolic partial differential equation 



xh S 2 " »/ fa fa \ A 

L^ .. +*\*ii-".*.»t--»--»t--»«O b8 



a 9 



tlCjLaljLAjI JJtekdt a A* ij <*ij«*i 



YYH 



t- * 



parabolic point of a surface 



*liajVI *J*jj ^i ((jjjjl^ ^yla». tfaji* *^& U*£ ^ A ' iifi 0.& '^ 

4±& Jifr «Jawil OUjp *tbJ (jJfo: jiul) 



(Dupin indicatrix of surface at a point 



4u£L&*&£ 



parabolic segment 



.6jja-4 ^ylft (C^jdtc- ^pjJ ^il£-all A-Jap (J-a ^j.K rtll p jaJI 



Uj^i &*>> - ^j&i* aOJ* 



parabolic spiral = Fermat's spiral 



^ (r t 0) 3bJa5ll diLfil^VI UV^j 43hU-a jl^ to v»u 



2 



r z =a0 




\5 - ■► 



a 




^rf^lU /jiilla nkui 



paraboloid, elliptic 



(Jb -Lwilia oA«Ula Ai5j\£LjJ «JLiLjjI.IaJ ^JVJu ASLIka TjJaui 



a 2 6 2 



.AjSI£j» l&jJafl yz 







paraboloid, hyperbolic 



g JjI j '^jJlJSLa JtJlui 



^ ^iilia so«Ul» A^jISjj CiLlSI^,] ^IV^j 45bU-o ^JLui 



* J' 

— — = 2cz 

a b 



(jjSSj t^pjl J IfrjJaS Jfy ^jIuiaII AjjIjaII ^tJLuall IJlA «Jali» <Jj£3j 



paraboloid of revolution 



^j! jj«S ^iSlSU gJ&ui 



AjuoIa AiLa. jA j .e jjaua. Jj». ALIS a jjJ ^al^a aJ^ 0' JJ^ ^A ?J*« 



t&U Jfi£* P I jfl 



paracompact space 



1 A JUSI (fi J^J Tjk o OiJI S J jJa-a Aa._jiLftll llllSal! (> /"* Atilfi 




±U Jjla Jj&« J33SL. £l ji 



paracompact space, countable 

.JullALti F eulS I JI j»!! ALIS F* A13UI <p <Jkw jiS* £lji 

( paracompact space lPjm JI&» plja : jlul ) 



paradox 

A^JjUu 1 | , — „tfUl 0*j *£*-»' j ^J J-*' ^^ c^ O* j£ W«j j^3 Aji. 



tn 



parallactic angle of a star 



parallax of a star, geodesic 





^ JIjaJI jjayoil *Ljlxi 



parallel-axis theorem 

I = I G +Md 2 J C* 30 ^J^ O** • f"»Jl **& JSjaj j-oj Al j| j* 




parallel displacement of a vector along a curve 

*'(0 = /'(0 es* **>»> jW> *&*** W^l cs 1 ^ C o^ U| 



f ^LbliSSI CjV^U-11 Afij-aam J* £J4 C tf WUll Jc jc'(0 

^^+rW(4...,*" ( 'Or(0^^=o 

iju»j g> i**i* a>s {'<*.)-€ Vjwi j.j>ssi jw ^sij 

^(0 Ufcii jib 4f( f ) a^i ojSj . c fKuij ^ ^j^n 

^UmB C (^bAtU ^W g 4*1*11 L, jl^ C (JaJj <> 






C t^adAll A^W Jl jS* ( (JjJe. ) 4*1*1 VU-o C ^Ut 




m 



Vla^ £j£} <sf uipjJ^ ^^jaJ* ^V — -££ 



^UJI 4->ull JUuft : <4ti Jlla 



^^jjjiaJI ^WuH Sjjuulb U j| jjLa bjk 



parallel lines 



AjjI jla CA n j Vt » <t a 






4^jt j&a (JjLjjIuu 



parallel planes 



•1 (J • ,» 



parallel surfaces 



parallel to a plane, line 



parallel vectors 




parallelepiped 



^Jjljla^jkyi 



lA jjLuj (b5 j& •ijACr Igj) t jJC' ^jjuuI ^ jJajjj 



(5 jluwJ Jtj4 Jal 



IJlLoI Lt£4 ^jLjuJI /cSl^J V Jaii 



^ji ji. &i**i> 



jjc ^LS Aic Ja.j li) v j w usji*-aM jj& OW^' ti Jiy 



V = &I* < * 1J> j £ 



* • 



r jkui ^jljl» 



L_jjl_jU ftLJiJftlS jj AU (^1 t£!>L_jL^i iIjLjJljIa \*K 4Aj».j 4aJ U*1a 







YYT 



'"^j^""* isj^S** 



parallelepiped, rectangular 




ollic.15 jjjIS r- jJajjj (S jljfi* 



P^Lubi <* jljla 



parallelogram 



lA^l 




cfc ^ c5 Jiy ^^j cJSJ» 



^ jill P^Luai <* jljla 



parallelogram of forces 



i- 



^ 6* L*fr J^ Ltt*^ ^ ^A -5 



^ 



J 



*i 



O^SjS iIjL* I ■>] 




L-^U^ f\A 




R 



I: 




1 ^*1 * ^»-w ^ ^\i p^Lklal (CJ^j^a (JJaj^J 
(J&juiII jlajl) »c5j5 p^-iial (S jlji* 



*, 



Jl 







tiljjJll PSLii <* jlji* 



parallelogram of periods 






WJill 



djl jj J 90L-J ^ J| jS* : j&l ) 



( period parallelogram, fundamental 



jfeUSfi rj^< i$3£* 



parallelotope 



.Aju J <JJ (^fil Jj 




I 



J 



Uj ,JS A&^Luai (Jl jJbi r" jiajuu (S jl jl* 



Ifi 



parallelotope, Hilbert 



*JiW JMJI £ jku.< «£ jl Jl4 



ir JS1 K|<(i)" 



ou)i ji*ii o*^) ^um 



parallels, Euctid's postulate of 



J Jaia Jka.1 j ^jSlubo |»juij (jfLoJ Aili Ajfl ^^aIIi V AJaSij jjSLulo C5 Jac! i jj 

. ^ m «11 pjtfiuKill (Sjjljij «UafliSI a^gj 



oijafl ia jlaai 



parallels of latitude 



.pljLuiVI ia. ftjj|.i (fijl_p IgjUjiut* AjiJa jifl JjSil «Jk*M Jlc. jSljJ 



>»J^ 



parameter 

.^jIliiaJI ^S «ffiiurtll £juaj* £)b^ ^flDC+6 



t^hU*!! 



x =3 a cos/ , v = a sinf 



x 2 +y z ^a 2 ijjl^MJftALSi / Jlaljljll jj»j 



jku* Ttkul £|jj3ll jlai jl^ 



parameter of distribution of a ruled surface 



.£<>£' W& Uiue tdljj l^hi ajj! jB (J-L5 Jo i' j L O» 




Yfo 



LljjU *&U (^tjl«l J^ 



parameters, conformal 




\__jljj\l JiaL_aJl a uil jl) JUjfrl lijj .AjjI jB (jail U$jij cHjil td! 



JLd"^ «iilji»! jb 



parameters, differential 



( differential parameters : jkl\ ) 



parameters* variation of 



parametric curves on a surface 



gkui ^ ^J>U1 jb 




(^A-J1 £ gk m\l ^Ic. w = cons t , v = cons t. ^uIjUII cldjWm 

x=x(m,v) , y=y(p,v) , z=z(w,v) 





parametric curves on a surface, equidistant system of = 
Chebyshev net of parametric curves of a surface 





J (dsf >-i*il b\k U , V LMJ^jii ^N* jJau, Jac\ 1 jj 

(&) 2 = E{duf + IFdudv + G(dv) 2 




#ujJSfl ^aB Uy i^LuaU JjVl *«*J3ll ^4^ W-Vl ££U*A 

( a «Jabali AjjIjII ^miLuiVI 

<Z> = i)(rfK) 2 + 2D'<ft«*v + Z>'(rfv) 2 ^ 

^Lia c^ — a £kJ JjVl V-UA» ^hh>1I *A*uoll ^ #=(^1 o^ w 



tn 



parametric equations 





* = acos0 , v=asin0 



a j A^iasn Ajjt jii u* ja-j ^iii jioi jUii ^ ^ 



.Sj3!.ill 



*j>UI jl*Jl Ctf&uiHi JJaliS 



parametric equations, differentiation of 



Oji r JS-al jWll ^a *lb j; j * t> JS o^ 1J| 



dy _dy ,dx 
dx dt dt 



JS 13] <4& Jli. 



v = sin /j jc — cos f 



•U" 



u 



dy cosf 



dx -sin/ 



cott 



^ilfl 



parity 



.<ejji Ua51£ J <>>jJ UO£ (jUjau^ll ^IjjsJI £j£j J 3*ti)l 



partial correlation, coefficient of 



<J>A LlfoVI cMjui 



correlation, coefficient of partial J^ ) 



partial derivative 

^L_j5j j » fo- 1 ; JaSa .tejj jjjilol AfudL J#tU t> J5Sl ^a X&& k^\& AiLSu 

lAjjjJM JJJUaSl (£<^] (^ic O^lfir (-fi£5j JC 




t Y' V 



dF 
dx 



2x d £& F(x,y) = x 2 +y 2 iiL itdtt Jk 




aill 4^ J £jaj -I44& (jlSliVI dil^A J^au 4jjj^ll AALuLuI <j3j L-ij*jj 



cbc 



partial derivative, mixed 

(> JS& X^i \& (iliLiVI OA <A' c^ M 58 *Aj* (> *A> *SLSL. 

dxdy 



*^ *jLai2 &Jbu 



partial differential equation 



a(x, >/)— - + &(x, >> V— = c(x, j;) 



cbc e>y 



•ut/^ ^J 9 c> **> A^Uj Alit*. 



partial differentiation, chain rule for 



^Sj^Jt. JJaUStt aiuIyJt SJfrti 



( c/z<z ftz rule for partial differentiation : jlaJl ) 



M> J>-* 



partial fractions 



• ^lntft l^uiS (djtuu (C^JaJI IgfijAa^t j_jjji5u! £)* 4&jx^a 



trA 



partial fractions, method of 



(. 



11111 



jc 2 — 1 2 Jt — 1 2 JC + 1 



partial product 



^ij^ 44 J* 8 J**U 



. SJj J i *? >nM Ai*ll j-A (^JjLij AiC aUj) ^.i U>L*a Ji-ala, 



partial sum of an infinite series 



hSl+k V H uiL tOA (J Ja, £>**4 



a, +a 2 + ... + «„ +... ^jSl^Ui ^UuaCUil (> ^jjM (^j^JI ^j^uill 



flf|+Oj+... + ^ j* 



^UjLt ^UhAJ ss AJA4& 



particle = material point 



«L_j1j£ jl_-JJfrlj ^.jjJaAlI AAjuloII 2Lul j^ Aic fli*J JLa) jjSLaJ (<jU fjutih 



hL±\H 4Uju1 (J*l£3 jf) o«^ J* 
particular sol u ti o n (or integral) of a differential equation 




jjc- *^JaJ 



partition of an integer 



» «=a,+o 2 + ... + a Jl 



fl, > fl 2 > . . . > a k j «r 1 ?*.* 4 ^P^° ■^ ^ 



•* .• 



Aifl f J J*2 



partition of a set 



.^S* C5 Jk A*laUil« j^c. cJSk £j*?-«£ U *5a AjIjS 



tr* 



partition of an interval 

ASliJI CjI Jiill Jl * a<b dua. t [a,2>] ASli-l! S jiiM ^ j*3 



[x l ,j^j,[jr 2 ,x 3 j,...,[x pl ,x (l+1J j 



.^JajM (fineness) Aiil Laba* i = 1,2 n * k+i-*J «^Vl 



f ^ JaJttt^ JrfUSfi 



parts, integration by 



( integration by parts : jkll ) 



pascal ( pa ) 



(U J^ 



• jh i^ io 3 t^j^j *<**■! j £jj* J»* J& 



Pascal distribution = negative binomial distribution 



/(») 






„ IH — Jl— JH 




• O^VI JL^I ? = 1-/7 J £M JU*.I > /7 

(B.Pascal, 1662) "JlS-u jA" <^jtfl ^l^JI fl» Ji NJJ& ^^i 



Jl&uu IJb* 



Pascal, principle of 



-^fl (j^Si jjij CjUUjVI £1^ ^ J2£i} £jU ^ -U^all J UU> S^fiU 



.AIajS 



Yi 



Jt£*ju £d!u 



Pascal triangle 



(x + j>)" , w = 0,1,2... 




(w+1) f-Jj -4 Lua (JjSjjJ Jj^^ Oj^ tW J) '*rtM ■*"* 

l 
i i 

I 2 1 



13 3 1 

14 6 4 1 

1 5 10 10 5 1 



(^jL-uy J ^1 j <-i*-a ^S ^jjUi* t>lie (^1 £j*S>* d J&&U t> £-«4* 



1J&* Jljai j binomial coefficients ctPaJI CU e£UU* :jlul ) 

(numbers, triangular 



Jllw^ 4-ofej 



Pascal's theorem 






«LjaJaw A*Sj 



patch, surface 



( surface r^m :Ja±\ ) 



jLuu 



path 



. piecewise continuous AaJaS AiJaS 



m 



«•»•«• 



4&;Ja jLmu 



path of a projectile 



.^Ijill ^a l^Lkil *USi Ji apS» I^j >S ^1 Ai-iSll ^^11 cMl 



payoff ( Theory of Games ) 



(^LjjVtt 4^) 4 




.Si jUa _i (^ujLliaII *1=J 4j1c (Jtn%j L& 



muilol) &U 



payoff function 






^^Ul^&lt ^^ 0&^X4 



payoff matrix 



a» J i ry\m 11 (jj—i t(j— JJSI (J JJC^ < . 1 1 i&«\l ^Jjik-aj eJj^a-a Sljli-a ^ 



< J »6<il l ^ 9ji*-a* (> 7 f5j Jj-wll ^ J I f$J l-L-all ^ £$l jll 




|j <_j u&aU j**<«a11 UJC^UI \ g »A\l j^jII f 3JLui jl ^Ja.^0 ) ^LaJall <Ji*l 






jSlm iliUuajfl 



Peano postulates 






( a + Ai»lX (jjUl a 15***$ ) a + &$ <U a «— a JJc JS-Y 



i 







Vl J_Sj 1 .M-.J ^j^ ^1 *ja^| 4*^*11 ^Jc!*JI fcfl js-o 



.*J>j*fl ^AJa^Jl jl^frVI J* tfj^ <*&! ^V **OJl 



( integer pjr* yr% ^^ : J^ 1 ) 



t i t 



(G. Peano, 1 932) 



<J****jt Lf*** ~ *D 3 dja <*^» 



Pearl-Reed curve = logistic curve 



logis tic curve ' j&ty 



CjUjjjSU OS^J&i uLiuaj 



Pearson classification of disiribuiions 



31AxaI| jjl (— ijj*-ttll (^a 



■^ ■■■■ ZZ - ■■■ ^ ■ ■ * ■ T/ 




I ^-jj^iMj 1 — lu gjji IAL») £jjjSll 4al& J j^ (> j££ftj c5^" 



(1936) 0>— »JW <-*-*«" -Mj • JjV» W*» fj>* cJ*> t> «J^ 1 




LJ 3 ,»U tfj, s jjSU» %jL^£9 *U**U 4S**& £jj_£M *at& J_*i 



• O' 2 uMj Z' JawJjSwu ^«Jjliti ^JiSlI J* gjlill £»jj3ll L)}* 

(K.Pearson,1936) 



lal&iVt JaUa = &jwijgj J^U-4 



Pearson coefficient = correlation coefficient 



Icorrelation coefficient 'S^) 



pedal curve 




• t 




Uai^idJ^ 



pedal triangle 




IS 



]c aUma AJaSi <> AJaSLuill Sia&Vl A^i J* ^jjj (j'^ '*'^H 




cLEL. 



ttr 



cU&ibu 



Pellian equation 



U* — ^ M?- j* cya— » -"^ X> £»**■ * 2 --Dy 2 =*1 ^L-aUJl ^liU*ll 



(J. Peli, 1685) 



**£ 



penci! 

J_j >--£ Cal j £11 J ^UySWll JajJLaJlS i**^ ol^iVl <> 




SfoyH* , /jc^O OttL-S lila .^JiJU V-«^ U>-bo (> * Ij^U 



V-3SS I* jkll j*-aUo GtfoU* Oi* '**»«*-• 6* 6^-* Oi>aJfi <JbU* 






2 



x* + 2*+jr-4»0 , ar+jr-4 = 



A(jc* +/ -4)+fc(* 3 + 2x+y 2 -4)=0 



<^A Lftfcj JL*A ^ £&J 



,li* <jU^ V oVjW^I uW* A, k 




pentil of Unes through a point 



Uti* s jUt AUjis.^ii <> JL(£ 




c* ji^u tf — i 4*31 jll j SUojw JILiL s jUt JUSWll Ja jLiJl JS 



Xty-\=>Q , 2x+3y=Q Qfi i n «B O jU.lt frUffi U&J SjUi CL^LmI 






pencll of parallel lines 



^■Jj^l^^BWBI ^HVHlInBnplMHl ^J^ ^*^ JJM 



«W» f#&«* JUii Vjljj JLs&uull J» jUA JS V£ 



lii 



t • j 



pencil of plane algebraic curves 






* o^Ji 



jja-4 Jj* tlAjjluu» A-ajA 



pencil of planes 





t J9 iJII lift w *--JJ .(jlwi ftj&u" Jaa^ • jUll tljljjiu»*ii 



.**>* 




j|- * •«* 



taljS4-»> 



pencil of spheres 




UVl c^ii^l S JSIjB »ifc (5ii«L» ^^uj .Sila** S J»* SjUl cTj» jSJI 

. Ax jkU (radical plane) 



pencils of families of curves on a surface 



jSjadj'tfj 



pendulum, Foucault's 





^j <-'j Ujja^ Jja. V^ijVl SjSJI cjl JjJ D W r** - " L ** M * 



(L.Foucault,1868) "jSj* O^" ^jdl ^J^l JJ Jj^ 1 S*** 



Yio 



(ij^uU) ^j^j^SJ '^JjISjII S^eUJi 



pendulum property of a cycloid 



( cycloid (AjjSSiuJI) c^j^i : jkil) 



ja^u^) JjjLJ) 



pendulum , simple 





S jJa .iJ <> Jju5 j jjll cW* £}ft j Jaja. <> £j&) ^tl» Jjjjj 
r LSJJ^ 0*3^ <.'»'^J .^Sj\j AJaSj ^S llilL» Inj^U jSkVI t-ijiallj Aj^L» 



T 




2a> *-*M fej-^) *_k* g J Jj^iM J> / 




1 




JjO nll <-il j i il 3jjI J (^uaSl tjjiUa j fc = sin— j 



2 



/ 





d ilAi\£ I i) 2*r j— ^B <>jll Ija <-L&j •<£*-» jM 



g 



acceleration (p jluiS) Alax. : jlail) 



{acceleration ofgravity 4j*i»jjM A^jJtLaJI 




ts j*Sp (jjL«ai xLu3j« 



pentadecagon 



'»'■ ^ >ui& AjlOA^ «i 




pentadecagon, regular 



aRIu rfi JdJaC- JL4 ^ k fl^'h* 



i-jkU L_jIjjM r*l lY^j gOLi&l Jjlai AjS ^jluuS <£ J*S& tjiuki. gl'ni 



156° -Sja *jjI J JS o-Uj 




pentagon 



p!5Lii *^ ji a!^ 



tn 



pentagon , regular 



£m£l!x4 




4_jjI J JS o-Ljij t$jla.l.lll Ujjll dllJSj pX-i»Vl Jljlai <ba tfjLiai o**** 



. 108° ^ba^kb 



* * 



pentagonal-number theorem — Euler pentagonal-number theorem 



«O 



n(i-x") = i+Y i (-iy[x' li '- ,) +x' li " nn ] 



4jjLuUa1I 




VI i 



I # 



* 








J 



il 




pentagonal pyramid 



tj*^*» f j* 



^jjLoa^a 45JI&19 ajA 



^ <\y\\\ (J*JjC-ll)i (jjt^La 



pentagram of Py thagoras 






aua jUaSl J£ ^ J L>* ^d„'k"- t>-afl>J /«111 4jjLuLaaJI <^ajll 



pentahedron 



A^I^Ui 




Sn 



1 % ifj fl^. |* 




Ja — Sa /jlfijj -^jj 






penumbra 



tJ&4*A 



wm&ra 



JJa :jl=ul) 



YfV 



SjLjjII ji <jofclS AjftU V-ft 



percent decrease or increase 



■ J X £* La 0/cJui 4^5 JJ*j3 LaAifi 



^ jj-aSdl ^JjlftJl 3jju»^ (J Lt£ « ( ^ > X rf&ty) 



100 



percent error 



• ( y<x 



cjs \'4 ) 



100 



y-x 

'"J' 



X 



( decrease, percent i£ jloll o*aSjM : jksl ) 



£ji*»ttaaJl 



error Uai. : jlail ) 



percentage 






.*> 211» J\ Luiia JS1I jt£ i^j *(JS« c> Sij=^ *l>Vl Ato 



Ajjla «LmJ 



percentile 



.4jjlyfi*M »l>Vl (> *1« J) tllUla^l <> Ajjl ^ ^1 Jatfill (j.ia.j 



perfect field 



perfect fluid 



AfikJI S J jaJ **jA* 



P 



/2 



e 



U W* 



/> 



Jrti» Ji* 



( yteta, psr/ktf : jkil ) 



(^M^SU 








perfect number 



P 



U JJft 



number, perfect 



jti) 



TiA 



( d*K u-i) *U* SjS 
perfect power 




*!>&» . a*J perfect cube J-IS11 <~»£Ji J perfect square <J*l£ll *j>J 

• (a+6) 3 t^jLuy -uV J*l£ <-!«£» ja 



Jiattfci 



perfect set 






idua^ju 



perigon 



.AjjJsS Uu^ill U jJJI fjAAi 2tt J 360° lf-.Ua Ajj! j 



(in Astronomy) 



(dtttt J) c^ukU) 




aphelion jI^mi <-j£j£ £ji : jkil) 




perimeter 



t^li-a ^Liai ^iJLil JjLi £j-oa>-Q jl SjjI^I lua^£ Jli* t5 ^ift (JjJa 



)eriod = periodic time 



iSJJ* <>J - «JJ-* 






<UUftjjJ 

teriod of a function 

periodic function ofa real variable ^^. jj«1« ^a AjjjJ -Uta : jJail) 

( periodic function ofa complex variable <-&>• JbJ*k J* ^2Jj* ^ 



rf\ 



period of a member of a group - order of a member of a group 



( _I + lV3)^l,(-l + |V3) 3 =l 




AiajAiij Ajfci j3 Mijai S jji 



period of a simple harmonic motion 



( harmonic motion, simple ^Jauuij ^liSal jj A£j*. jliil ) 




1 jj^l <> ^A-Ly.! £jj - ^jty CiljjJ» <> £jj 



period pair, primitive = period pair, fundamental 



Jf u a (jUi*ij V ^Ujauua (jl^ic »' j n* na> + n'a>' «jj*-aJl 




I 



J 



C_J&J* JJ*JX ^1 ^LJj^ ^^ • JJajJ ) 



( periodic functian ofa complex variable 



period parallelogram, fundamental = period parallelogram, 
primitive 

OjJa-ftll ujSjaII (jjLnA ^ aL5j 3jI z a «Ii3l£ lijj z sAj* J^ 4 



^ i» p^LiVl t^Jil» j* AS.a!l »4*1 2Lu.Lu.Vl CiljjJ £L±\ ^JljU <Ji 






period, primitive = period, fundamental 

fl lu) j l_j£j* J^jila ^ / *ll.il Sjju fl) (_£>(ul Ai«il £& ^j 

a ' tlu». aco ftjjj— SI (jic s jju *lluB «V ^i* 




Ya 



. ' / aJI oli ( AajJjJ ji ) aAJ s jjj a> s jj^ll Ciuujj t a < 1 



J 



period region 

(period strip, primitive *<£ji I S j j^M ^ j*5 : j^A \ 



%£ji\ SjjjSI 2**>i = ^LutluiVt Sjj^tt ^u^ 

period strip, fundamental = period strip, primitive 




(^ajuU fi) jjL 4^.1 JaII Z) *JJ*-« £-« SJj^U C 

/ Ali Jl JLu»UVl SjjJ ^LaojJi 

( period, primitive AjI J » jjj : jliil ) 



periodic continued fraction 



g jjJ JmiIUm j«S 



continued fraction, periodic cW**i* j*^ J j^ ) 



^UjJ rfyfou 



periodic curves 



>> = SinJC ,Jb>lall <Ju ^JJJ^ <Jl J^ <J*«S ililjWu 



periodic decimal = repeating decimal 

( decimal number system ^ j*U)l J^cVl aUsj : jiaSl j 



^jjjJ&Ij 



periodic function 



jj^ll *•■; tcltt* -4 j'^*^ cJSUuloII jjAIaII «atajl Ia1£ 1 gTuj3 jjSS ^jta 

periodic function ofa complex variable 



1*\ 



Ifljfe ^JJJ AJIiJ 



periodic function, almost 



X gftj *>0 Lj?Sf |/(* + 0-/(*)|<* Jahili t^Li 



periodic function, doubly 

Cll jjJ O- p j j 1*1 0^ ty ''JJ& **J->> V^ J^l <J <1U1 UjS 



ojjjuall ^ic yi^U SjjJ (Cl <_u£j liuau t^fLa O)' J CD AjmLutVl 



tjldjj .U-a £Ua»jj V u' "O^ » ^ u'-^ ■»' J » ^J* na>+n'{o' 



^ oifcj .^UjlmLuiVI tl»l jj^ll (>» lab.jj ftjj^ll ft«ltkj J^& 4M <J Ol$ 

. Jacobi's theorem ^j^la* 3^>laj 
( elliptic function V-oSU ^11 ^ : jliil ) 



periodic function of a complex variable 



f(z+a>) = f(z) -Y 

. y AjI^U a ijJ fl) -Wall t5-**^u 



periodic function of a real variable 



<^y^ j*»** ^ ^jj- 1 ^ 



•• •• 




Ato ^j \'4 ^jjjJ X (jJySaJl j«U ^i fa) ll\d\ OjSi 




J-ii u* uy . * J£ £U»J ./fc+P) =X^) «^W 



P 




UI «4tt Jll* . / 2UU1 Sjjj ^aUJl 6 iA ^U^ p 




■ * 



sin( * + 2n) - sin jc yl &$a. 2n «jj^l Oli sin* ^jj-^ 



periodic function, simply (or singly ) 



SjjiJI (Sju*j) «UajMg <U.i 




I 5 A^Uui o^jj l*J <jlS I J] ojj-iM S.lia.j u&jJl jjilojl ^ *1UI aj £i 



/* 



±2« ,... Sjj*tf]l ^ l^jji £j*a> aj Si JtSLj ,*2u 



a> 



Y*Y 






periodic motion 




Jljjifl 4__£jajl c*l IS (J) „ *wa .ildjj^ ^Jfr '*<^* /gl il^jLjdJ JjSj 3£j3t 



.3 Ui...ill 



( harmonic motion, simple ^l&Luult AjSSI j3ll A£j*JI : jlaM ) 



4Jlifl ^jjjj 



periodicity of a function 



^il^ll CjIjj.3 ^J?.j ^Ujuali. 



Ciljjjfi £lJai y Jljl4 



periods, parallelogram of 



{varallelogram of periods '• J^) 




periphery 



.luK4 ' *7-**- <^*J (_£Jul TCJauill Jl Uj^liLA ^£juj ^^j t£>^jt *'^ **" 



i.jtaai a^ij ziu&uz* 



permanently convergent series 



( convergent series, permanently : Jk& ) 



MJ^L&I ULJ ^ fe^UM 4^3 



permissible values of a variable 





. IgJ La. BAULA 




permutation 

J__£ t5L-laa .Lj La f. ja. <> J ifrl^uftM (> AjS j i <«i\ ift <J£ <>a «-JJJJJ ~ ^ 

: ^ d, b, C L-ijjaJl ^iLowalt JpbSSl 

a, i, c, a£, ae, ba t bc, ca, cb, abc, acb, bac, bea, cab t cba 



yor 



^ fl j \ 1 j ■ -»*« ^jflJl £4 ja.1 jKiini L» AjS £yt j > *iift (J£ JI^JtLml ^jLaC. — \ 



JjoVl— i A_-»9 J^i-^y ^ lWI cdli Jli. • (^ijl l^lj jktSlI OjSj 



Sj^a-JI J& U^Sjj x 2 ,jc,,x 4 ,x 3 ^.i&SM *, , X 2 , * 3 , x 4 



/"12 3 4^ 

,2143; 



^ j3i j j^ = ^jjj j^ 



permutation, cyclic = permutation, circular 



{circular permutation : jkll) 



permutation group 

1 ^«mU* ^ ffjUU cJjV"^! j* £x^^y V^^ 9 lJ^^j 'JipW* ^A^*-o^& Sjaj 



S j* jB eJiA t^j5aj . symmetric group JSL5 Sj-0 (^juiSj « l^ja-j^j 

. alternating group 

alternating group ofdegree n n ^ jJ O - ^J^ • J* J : J^O 



Jjjj^S AA^Lla* 



permutation matrix 




j x, >->j«ll JSSij <iij=u x, >-»UjJJ c>* n u* J^ ^s 




Jadi li* Aijiua* OjSS • (zW'=l,2,...^) £^ x 







lot 




perroutation of n things taken all at a time 

^ AjIaaII Jabali uc, .U* I4K flijiU pLjjuiVl <>4 « 1U <-i£j3 



t*LJJ> ^- Ic-j .liaJj IlviiJ (jl^ i^jSjULa <JjjJu<a4C 4P& jiVl t> L*.lsJ 



a, <z, a, 6, 6, c <-ijjaJl sjjSjS (J^aj ^l«a . 1 =1,2,... j i jIjSj Ate 



6! 



to^^M 



312! 



60 Iajj& AiSSi.6 (3 jiaj 



permutation of n things taken f at a time 

n! 
n(w - 1)(« - 2)...(n - r + 1) = 



(/»-/•)! 



t 



4 n jV< 1 n < 4*fc& ^^>**il (JUdltll 



perpendicular bisector of a line segment 



( bisector ofa line segment, perpendicular : J^) 



(JjIlua Je> g^ya jjlfUM 



perpendicular line to a plane 









perpendicular lines 






Y66 



^IsJalftl ^jLftjSLau» (jUai. .ia>j I Jl ^UlSLui-all (jUaaJl XaUuj *£•! jail ^ - X 



£)IX*U2« £)Lj&uu 



perpendicular planes 



.^-ajlS L^JJJ ^Ja»j jB Ajjl Jll A;jjSuu»ll ^Jjl jll (j\jjSi*A 

( dihedral angle ■^■jj ^» j' J : jiwl ) 



(gjjeuA £>4j 



perspective position 




jjllajL Q^Jj .^iaSI JaUj t> Al ajlaliall aLSjHj ^Ujkll ■laj.kk j> 
^ £ xSS JaUj ^ S jlalkoll IijiaaJI Cj£Aj I jj ^ jjJai« £juaj ^ .LjJaaJl 

J2ull i j . axis of perspectivity ^j^al^l jja»-» ^-awy ^j£uiLa Jai. t5 Jc 

4jJjiilJ j£j* t^-iwi ft^lj ^43 ^ cttP-all CJt^ * jlalHJI iaUiib 

Ajjja-a <-oja>j AaVitiH (>* t5«x» j j^5 \**>i ' cenler of perspectivity 

l£ j* » « * (J— S ja lil (C jjJaLo * « ^»j ^-i f CjUjJLjlajI (Ja 4jaJ)a. (Cl J 
Kj ^ (j* 3-*js*> £jj£3j .(^-lul #«4 l^Ji SjJalLall AJa&lHj <LtjaJl CjLjIImU 





£jll» jjawa £jti» ja. (JjSj (ilU& .Ajjj^ajI Majali £j* Al jialiall 45 jAuiaII 






<UjJ&« 



* « 



perspectivity 



(perspective position (^jjlala ^»j : jiiJl ) 



Petersburg paradox 



P j*«jXaa ^Sjti» 



6 M — 1] a ^ d <Jj&* ^j l^ua. 2" >V a J) ^ J 



t*n 



u 




U 



a 




n 



1_JC£UI ^IL-al Si jLJ X*& (Jjfi .SI jUall fr jJ Uax* UL* 
Jo CjliojM .lio JJuaSI l^lj . 



b 






1 

2 



jA 4j1) jLuLftll £*uall ^JLlla 



R 



2; jj^jJoj ^1*1 ■ i^lijLu " Ji yUall iA J^jj c J3SI Jflj 



Commentarii of Petersburg Academy 



£k»uj 3jtil j3 fcj* jjja 



phase of a simple harmonic motion 

. X = fl COS(^ + fitf) AJaJuulI AjSal^lll *£jaJl *litxx ^ (^ + fflf) 



(harmonic motion, simple 4 V>j i n j AjSal jj A£ 







phase, initial 



phi ( ^ , <D ) 



^Jjtytfl jjlall 



AjSI^VI au^tti ^c j^iji ^j|j 



( #, 0>)tfli 



^JUjJI ^jVI ^J ujj^» J tfjU «-ijaJ 



phi coefficient 



6 &J&XA 



( coefficient, phi (in Statistics ) : jlail ) 



A# * **■! 



^ U J 



phi function = Euler ^ -function 



( Euler <f> -function 



sjM) 



» «■ 



<4>LjJ j <>**ljfl 4H4 



Phragmen-Lindelof function 




A(0) = lim sup 



log|/(re 



Aib / iTjJl£li) 



W) 



7 



,p 



tov 



( entire function 3 *»,)->■ «i ^il ^ : jkjl ) 

(L. E. Phragmen, 1937) "i>?Jja AJW o-jV c^j^l ^t^l^ll ^Jb, 

(E. L. Lindelof,1946) "cJbjhd ^j 1 ^ d-l/ ^.tiltil ^lUilj 



( n * , ) & 



u, n) 





Afuljll ,-11 Sjlc # 3^-HJ ^H^J^ ^PW^ £5* _^JU»& (JaJ^Lulll «J»J^i| 
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. e" = -1 J tH» f*- J' J M ^ ^"^ log # t k j e t 

* Viete formula iluja ^u*-a : jJail ) 

( Wallis product for n n J.a*H "o^j S-O*^* J*-<^ 



" JtSrf &*> 



Picard's method 




J ,5-Jfr JL_-q3«2 t y\3Lall CjUjjsuHj U^ 1 cliVjl*^! J=J %^ 



&J*i (x ot y ) *_UiL j_^ gjill ^ = /(*,j0 U^l£ll*U*J 
3___Jl2ull cjL-ujfcfl i ^ ojj t y{x) = y + \f [t, y(t)]it AjUSSD *bl*J 



X 



•A 

J'» = ^ +' [fit, JVi (01* , » = IA- 



x. 






" J&H M Jj^" V-Uffl ^UJaLjJ» ^ Jj **>Jl Muai 

( C. E. Picard, 1941) 



TaA 



■Jtftf d^tl 



Picard's theorems 



fiz) A_JL151I jj_-£ A^^JI Al J J J 6 JjVl "j^H" ^>i u-!M 





a ta c Uja tS jj,w oli Aj£j*1I ^jS!! JS &b a «^j-ll j^Iall <J 

f_jill J_£ Ait-JS ^SJI f (z) = e' AJUI «41 j Jli* . J&Vl J& S^l j 

Aaj&M l^c. Loj9 '»^j^ ^ Aj£ voli 

. jjM (> ^l^JV Aic. f (z) = a AlskJJ OjSj ( j&l 

AjJjLj AW AjjJjJ SJU AlaSi : jla3l j 





analytic funetion, c •> ntial singular point ofan 



&i 



pico 



10~ 12 cSjt ul) jlajfLnll c3li (J\la . l$j <3=4} ^ 10~ 12 (#J*J ASjLui 



•>»l 



o» 



pictogram 



• A 




* « 



hte 4*Jh§ Alual. Aib 



piecewise-continuous funetion 

t5 _Jo A—^aS A*laS AL^la X ^^ jailall ^ ./(*) ^ 0^"^ 
JaJj «u^. ^jc. AL^Lftj Aijaua All.ill oOA ilulS I j) (#,£>) Aa.jSL«ll SJiall 

j j *>_&) Jc Ja&lt t> jj^-a jjc. ^jo Ijc Uja t fofc] ASLul) Sjtfll 
JaLJfc j JL^Vl aJc JLii3 ^j& jlwull j>j UjIajII <> A1WI b'm tlibl^j Ja.^3 

«-ijj«jll ^it i>lSj jjSS J -L>£j OJjjila ^ AM &LA\ uJujsul) ^-uu-* 






Y«^ 



piecewise~smooth curve 



A*±& ^JaS qAa\ l Jzli 



( curve, smooth oaUl ^ K i * : jlajl ) 



£t jill ^9 *>&*. Lil Jj|j31j 4J& 



piercing point of a line in space 



,&Lif\ c^LijS^ ^.i -LdJl U^i& *,U) ^jSLuiLftll iaaJl Jo 5 U; 



CulAjJ^ cULuujA Jj4i^ ijf» 



pigeon-hole principle, Dirichlet 





t » > p £ 1 j p U.U© A*U2U jjj& Ajjja. CLiUa jIa3LS 77 Ujjualie .!>& A5a 

1.1. .uli lifc C5^»jj «J^Jj J' rtV- (>• JjSl c^ic LSy*Z illUill »JA cS^aJ &U 

. Dirichlet drawer principle tijLSjj^l *■ j.*ll iju* U^J 



5jj*i& %1 JU 



place, decimal 



( decimal place : jlul ) 



place value 

J_l» ,U Ate ^i ia^l ^*iij*l *j«J]b a*u.j*1 l*£ ^SJl ^Ld <^l A^SlI 

^-ijilj Cil^j dj^i <^ <ji 3 fljl «^j&l ^Uul ^1 423.7 uJI <£& 



j» 




planar graph 



Y^ 



planar point of a surface 



tu&uJ AjjIum AJb&l 




D % D\D* i±u*> D = D' = D" = \aXg && ^U* <> <Lfc 




tlil JailSj (Ijkj UjUul* PCJajuill (JjSjj -LuJSj Ubl&j| jtLiiJi C5 ic> aIajI 

(surface, fundamental coefftcients of a ^uilwiVl ^lauill CtiLUja :jlajl) 



jluui ftkui = ^jluu 



plane = plane surface 



■gr rnnti ^I& 



plane angle of a dihedral angle 



UlSUtt (£j!uia1I 



plane, complex 



( complex plane : jlail ) 



plane, coordinate 



Cartesian coordinates in the space 



% 4 



JAMU /4>M« 



plane curve = curve in a plane 



( curve in a plane ' j^ ) 



i$j& tfjSuu 



plane, diametral 



( diametral plane ofa quadric surface 



tn> 



<5j2uulf 4libu 



plane, equation of a 




i 




lliill 



iliL£taaJ)M ^ tf JLuiaII ^LUaI ^LabJl 6Jj*-afl 



.1^*^*2 V 



AfrCJD 




i J* 



J 



jlrf£jH-Cz+2>=0 



C5* 



I4I4 AI^UlaII 6^gJ <Lt^l& )ji^ Ljaji A^&i 

intercept fonn 3j j*-o»Jl S jjj-all - ^ 



* ? * 1 
— +— +— =1 

a b c 



<-£& Ja x,y,z CAJi\^i\ jjlau» Jc 




I 



a, b, c 



u 




itzmum 



1* 
o 




y 



X 


y 


z 


1 


* 


>i 


Zl 


1 


x 2 


y* 


Z 2 


1 


X, 


y* 


*3 


1 







W— i 




JaliS ££15 CiLSI.fcJ tatt.zJ.fo^^fa.J'a^) 



> 




Jj_Ja 



/7 t c5 







Zx+wy+nz-p=0 




(/, m, w) 




•^j^uiaII C5 J& <Jx*a jM ^laSS £x -LSLull Jja*]| 



plane geometry 



4-Jjiw4All 4 < 11,1 1 j tt 



geometry, plane 



--J&) 



plane, half- 



(5 jiu*A HiAl 



( hal/ -plane 



: jkil) 



plane, line parallel to a 



t5 jIluaS j\l* Jb& 



( parallel to a plane, line : jJaji ) 



tnr 



plane of a quadric surface, principal 



^a^jS jtkuJ ^uuij is jj**« 



Ja.j £jj (TcJsujuJ (JwLaJ ^5 jUjjlo 



plane, projective 



^talluil ^ji*** 



j c > — k-ii f (0,0,0) »uaub (r,,*,,*,) *£>£ii ji^Vi «-=. ^ -i 



i = 1,2,3 t fl*, =*>', Oj^J 

,^«3 pLuiVl t> c5>i ^j "Uatii" ,^u*i *U*$Vl t> 4tf <4Ua cjil£ UI -Y 










plane section 



pty^rt jl grhnl £A igjlm* ;» hl?1 £jO «S^j ^ 



plane,* shrinking of a 

l affine transformation i-iStl» 4j j^ : jlail ) 






planes, collinear 



( collinear planes : jJaJl ) 



AflJI^U i^ljjiuM 



planes, parallel 



ii 



( parallel planes ; J*& ) 



Y 



JJA-A JjSk CAjjIuu 4-» ja 



planes, pencil of 



( pencil of planes 



: >Jl) 



4J& Jjah CAjjIuu 4*t jk 



planes, sheaf of 



.*Lo\kll jS» y» ^fAui 4Jlula ^JoSij _ja3 «IjIji^j mi o Aft^aa^a 



( jlfc}£^) £tuU4 



planimeter 






<> 




4 ini 



i) dilakLubtlt (_yiU£i /A 'd S^o jl&. 



( integrator 






4jj.iU|3jj&2 



plasticity, theory of 



.AJjJaM 




U JjU3 .i*j SjiUI tdjU ^ «jjfcu 



jj^b AJLul» 



Plateau problem 




^lU /«Ja^J Aia** J**-»f £^ Aj^J 0&& ^ ubS 







( minimal surface 

(J. A. F. Plateau, 1883 ) 



platykurtic distribution 



( kurtosis ^» s jJsjI ) 



Stjlf^l J«l* f I J 



play of a game 



U%V 




l^ta & a1_)U«1S #U c^i 



1M 



move 



4& & game Si jL* : jlajl ) 



tjft^ 



player 



.si jL* ^ l^.lj \ija oA&j ^J*' J -O* *^UjM <iJ* u* 



C^uuiftJj «3JUA ^fr j 



player, marimizing 



J— £ o' O^J^ c5^ v»^ J* c? J**- 3 M*^ «^ LiHc-V Oh Si jL« ^ 



. jfc l^Jti^ lil AjILuij &iaxxll 



player, minimizing 

a— iall J£ 0^ O^J^ tf^' «-J&5UI j& L£j«*-a «.ini^ft dili 0^^ *' jW* es* 



. jiVl <-J&!iUl 4A* ^Lojila 



( player, maximizing (.im^ti ^Ja*-o l-i&V : jlajl ) 



plotting of a curve or a function point by point 

,^l_aill aj^j jxj ^P^la auiJj SUasu» <Ul»5 J.YVuAj JatSill O 4 ^A>* ^ ^Wj) 



■ jS*" _J >^l U.jtit uijL-i 



Plucker's abridged notation 



( abridged notation, Plucker 's : J*& ) 



JuthjtlS Jaja, 



plumb line 



( line, plumb : jiajl ) 



+ 



)^J 



plus (+) 



• La^a La A^C* £j£j (Jl Ajjl^LL —T 



Yno 



.2 + j^ii ,j us 3bis j£i -r 



OjSjsmj A^JSSij^ O® &tfl ^jlai 
Poincare-Birkhoff fised point theorem 

/ j JM *^ i) J J »jja-03wj» *Uilak cJj*^ «iiaJjl •ia.ij (Jjuala UjJ 3 ^ ^^^ 0^ ^j 




s ^jiVl 4>*J »1*31 «■ tiPjM * *J <4>S cV* JSjJI < Ai a ^ 






II 



< — jj&ijj ^js — *> jj_v ^—oa fLJ a^jiai . ■ 





n 





sU £jj-^" ^—Sjj-Sfl flUH r lSj (J.H.Poincare,1912) 

.l^bjjj (G.D.Birkhoff,1944) 



Poincare conjecture 



Poincare conjecture, the general 






1*11 4jjI£Ijj V^ (S.Smale) J***- lM£"» <^J^I fSl*fl Ca$ 
n = 4 A — SUJ1 dU^ji W$ f5 1960 ^ w>4 ^ILaJi 

. 1984 



^tsa j*i a^i a^ 



Poincare duality theorem 



( duality theorem, Poincare : jJail ) 



Ynn 



Poincare recurrence theorem 





i ^\ U *l& — Sj S Ji c-^SIj V jc >-J*J1 0^ ty ^ 



•U-JbA £_* L1SV4 IV 1-ue o!* » x i$j&* X ,J 1*.J£* 



( ergodic theory +is*Ji\ Su^l • jJ*>l ) 



3J& 

point 

4—-J (JJUJJj Uub2aj4 Ai (Ju (JtkiilSj 4JLuaj (uij&A jjd. j»-^'""- 4^-L*iJ^M -j — ^ 

a (1,3) 3LLSifl A J\i* .^L^U si^lj j*^ic A|lik2l1 2U^il J -X 





point, accumulation 



*Slj3*kSj 



t 



accumulation point ofa sequence A*i2Lal ^£1 ji aLSj : jJijl ) 



(accumulation point ofa set ofpoints -kaili c> ^ *S j5 <W2 



a .ia: 1 u .*, 



point charge 



( charge, point : Jati ) 



^jjiua A^jita 



point circle = niill circle 



( circle, null i jiail ) 



nv 



utilSS&Sj 



poin t, condensation 



( condensation point 



; jltf) 



<kjj»te> <L&£ 



point, decimal 



( decimal point 



: ja) 



JU3&&3 



point, double 



( mu l tip l e point 



Saj^i aJA : jU ) 



(£jLua gd5U£l& 



point ellipse = null eltipse 



. jk<Jl ^J ^ijLuiVl ^Jja-* c> J£ «-W» <-)j.& (J-aSl3 ^iaS 



\^laSu Jj^X4 



point-finite 



( finitefamiJy ofsets, locally L»Xa-« S.ij^-4 CjUS <> *L*-a9 : jlad ) 



&>JU2Lb&j 



point, isolated = acnode 



I acnode 



: jfcl) 



4jjU41& 



point, material 



( material point 



»jM) 



* ^£j 6* SjaIU <Ua& 



point, mujtiple = point, n-tnplc 



( multiple point 



:>1) 



point of a curve, ordinary = point of a curve, simple 



UA 



£lj_all i—J .lio m <i^ *, = /,(*), f=1,2,.--,w Sj^wJIJo 
* ( analytic function ofa real variable ^^ jsJ*^« ^ A JJVS Aib: jiajl) 



point of a line in space, piercing 



£ljitt ^ ^JAluLA LaJ Jijiki ajb&S 



( piercing point ofa line in space 



•M) 



O-US AJbL = oii^Li AJaAJ 



point of contact = point of tangency 



.Ajulu (_5 Jil «iauJl jl ^ W i <i \l vt (JhIaaII L^jfl (JjilSij ^jM 3ja&ll 



point of discontinuity 



point of division 



point of inflection 



Jl*fl3l {&'&& 



l discontinuity, point of 



ij*) 



A^uiAJ ^UflLftj 



( division, point of 



: jfal) 



4 T £^^ iti3 



( inflection, point of 



' j") 



point of osculation 



( osculation, point of 



f 



M 4Jai3 



: jfcl) 



O^Li Aiaij = o-US 4l£j 



point of tangency = point of contact 



l point of contact 



:>«) 



Y*\^ 



^1*1* J* ^3U JL2a&2 

point on a curve, salient 

jic. *3U 3JaaJ L4I* JS1 j/ = x/(l + e ,/J( ) t ;y = |jc| O^UlI . u^i-» 



point on a surface, umbilical 



jtkui^^p ^0"»^&j 



el lPJ t tt lmVl £j3#l}Jj3 1! ^ii^juall UJuuiIjj (JjS^j 5* U *J*u» Jc 3Jaij 







point, power of a 



JUafcSjS 



( power of a point : Jati \ 



point, singular 



(S-ijii.) S&S 4Jbtt 



Sjj«1»1! Liillj ujUjVI lii t^lli Jll* .^gjaj* Jb A^lfi CajuoI 2LUi 



point-slope form of the equation of a straight line 




*-x 



. a jrfl l II «II ajLlaII (JtlAit /}} j 

(/we, eguation ofa straight ^£u«m Aaa. ALU* : j&l \ 



points, antipodal 



S J* t^ <jli*>a <£fcfc 



W >» «JjL oie 0^ S j£ Jc ^l&fc 



^LmLulLa Jb&4 



points, collinear 



( collinear points : jkil ) 



tv» 



^3j±a gJbii V^ &8MJU cjMl 



points relative to a conic, con j tigate 



( conjugate points relative to a conic 



l jltlj) 



4jlMal£ttt cl>uit oj ^SjUu 



Poisson differential eauatiop 



2L3>1I V^^ J UJ^-» 



2 



V 2 M 



9« 9« 3 m 



cbc 



+ 



by 



+ 



& 



/(*, y> z) 



"(jjjuaijj (Jiuii ^jjiAJuJ ,-juUjall lliUi-JaUjll aIIc ^1 ALAaa» l t tonfi 



(S, D. Poisson, 1840) 



Poisson distribution 



OJ^fcdJ 5 



( distribution, Poisson 



i j&) 



*sson integral 



&fuilj$ J-aUa 



J-A&1I 



1 



2« 



2* 



M*>) 



a 



r 



a 



2ar cos(0 - #) + r 



d</> 



1 



2» 



2«- 



PH 



s + z 



s-zj 



■Vw# 



Sjj^-Jl Jc L^l s^j 



A 



5IJ Jib ijSfll J *lb J*l£Sll lift JS-sJj • ^ = re'° j 



s^ae 



'f 




.SjSIJ 




Jc IjUijffl JUWI »ja ^LojS ^ 



c/fe) 



«b 



t-ua. r=*a 



(A^si^uaH) cj>wi j* <4i*& 



Poisson (stochastic) process 



* • 





lil 4-uljji*]l jjjjIjJ ^u* 0. 



WO : t 



€ 




^l^«il JLiUil 




tii 



t 




Ato JL.J • J$f) ^ISj UjSaJI jl^Vl c> ij& T (ibM *tf 



I^JjVI Jaj Vuut (ji^Jj 



f 



i 



(>.>•" t)^ jjJa-» ti 





YV1 



L uijlaM J^jlaII j parameter JL»i jUl £5-0*115) A ^ic j^jj - ) 



lim *• y — i = A t *< j>» ( intensity S^ill j mean rate 



*-*> h 

qjj3I j*5*ll 0*j«lftfl a u a<b<c<d ^tS I j] -r 

^o)-^«) j ^-Jifc) " 

. 6-a = i/-c Uait xj jjjil (jjiij U$J Oj^j Lij^iiM cAjjSu 




Gamma distribution UU. ^jJJS : j&ll ) 



Poisson distribution Oj^Ji N j j* 



Poisson ratio 

(>aj3L4*iwll dUSVI ^ jUi&U ^Ai*B Ajjudll cSjUu <Jjja1I CijI jj j> duli 



t^biSlJ^I 



polar = polar line 



( polar line orplane nJ^& isJ^oa J .kk : jliil ) 



polar coordinates, cylindrical 



^Jdljkuit 4j*1£ CiL£|,ia>j 



( coordinates, cylindrical polar : jiwl ) 



polar coordinates in the plane 



3-jjiuu 'LjjiaS CiUjlJbkl 



coordinates in the plane, polar : jJaSi ) 



polar coordinates, spherical 



kxx£ hA& CAJA a*J 



( coordinates, spherical polar : jlail ) 



YVY 



polar distance of a celestial point = codeclination of a celestial 
point 

( declination ofa celestial point AjjUju» Aiaij J£» : jj^| \ 






polar equation 



4#U CjUSI^VI W± ^\a *hl~ 

( /70/ar coordinates in the plane Aj^Luu %\\U\ cAJA^S : jJail ) 



« 



polar form of a complex number=trigonometric form of a 
complex number 

t complex number <-£ j* .lac. : jla! \ 

( complex number, argument ofa t_£j* 
( complex number, modulus ofa «-r&j* >^c (JjiLjL* * 





polar line ofa space curve — polar 



^1 j| yi^J y&to JaiJI 



^LiaJVI j&>* >^& ^l-fcfati aIMU (Jj^jJiA t5 ifr /fl^jA«]| JaaJl 



polar line or polar plane 

t /w/e and polar ofa conic ^jj** ^laal <cjIaSi! JaaJ j t_iL5ll : jial ) 

( pole and polar ofa guadric surface^^J^ ^JajJ f^alaSU ^ jl^l j i— ilaall 



^laSlt JjaaH 



normal 







P .lie ^V^nll jjio ^JjasJI O S& OP Jo ifAy*}\ ^aSj 

u p ^ <^usi j j^ji ^4 pg 4*lsii ^ Q m& 



P a-Jc. o-l «*ll ^ lijj .subnonnal ^JbSB Jj-J tH*3 00 **l»ifl 

^jjb o-uji t^^s pj? u*» J£ R &*OQ J-iM 



v? 



iJaail (jiiUall ^jaj QR 4*1*11 ^ajuu US P Jtfe polar tangent 

. P ^jt polar subtangent 



Yvr 



A^ljjjj <k^al (JiaSft jJSIjaSI 



polar of a quadratic form 



%jj^\ Jc V^JS ***** Q £d* 13 



• 6 = E W^ ( fl tf = a ji) 



uj 






( pole and polar ofa conic ^jj** £^ t^ 3 *^ Ja^J^j ( . 'k51l : jlajl) 



(^JuiSUlft (2)LuJaS £)LptabM 



polar reciprocal curves 



. ja3Q LujLu» Ua^.1 ^ Uij ^V 3j^W ^J^ J»»J U-& u^ 1 * 14 



t^attl obLaaII 



polar tangen t 



( polar normal if£*^ t£Jj**]l : jJsul ) 



tf SA &&A (JM ^M 



polar triangle of a spherical triangle 



.:U**1! ^3L^U *Lli*ll o*jJjW MjaV' ^ 
( pole ofa circle on a sphere • j£ t^ S jjta i-daS : Ja3l ) 



CiUau&Jt A* 4p ja^a ( |tl h?i i nt 



polarization of a comples of charges 



potential *&*. : jJail i 



. - i w Att £* 4c jaauo ^& Jla^y J&j^ ^Jji» 

( potential ofa complex, concentration methodfor the 



YVi 



pole and polar of a conic 



(JajjiA gJail /JbSSI laili j ^M 



£J? ** p f\U<\\\ u-a \ — A*jjL* l*LS ^A P 3iaai <> Jai ^j I ■>] 





0_iLSal>tfl OjSal >*JI OiUafcll p ^ o_j£j LiJI Jc ^ 5* iliASj 
P A_LSiJ| J| ^ilb ^jji^ll ^JaSU polar ^Sll iaiJl cr * JU u 

/ confugates with respect to two points, harmonic 



45*^jj jdami - ;k*ty (^ jiuwll j uJsaI! 



pol? and polar of a auadric surface 



^35b»J3 — Jl Q nihili P ^* o'j — SS -^1 Jc ^»»i S C^Sj 



Jll P 3Ja£ill Jj ^JluuIL ^jJUJj^ll aJajuull /cflaSlI ^ jluwkSI ^o.uu ^ j£ml* 



.cJaill 



^ ^ftfcrtl 



/ conjugates with respect to two points, harmonic 



3.t.Un £j)j i .Uft 



«• «# 



pole of an analytic function 

Sjjj^ail Jc. 

m- * (z) 



z — z 





£ t Mz o )*0 * z = z ^c.ajLkj^3b ^(z) du 



. k k&j (> / *M tjLS C5 xju.u z = z U&H <^la 




fr * 




( analytic function, singular point of an A\\\W\ a1\A SiLS 3Ja£j : jkjl ) 



pole of the celestial sphere 

. <L) jLa_uill Sj £11 AjjJajVl S^SlI Jja^ Jitjlai t ^Aift Jjjjlkj jjliJaSj c£^j 



YVd 



pole of a system of coordinates 



a£\mi\ <> ^ cJba 



po/or coordinates in the plane 3jj1uu AjJbl diLuloaJ : jlail ) 

( coordinates, spherical polar ^jjSII AjflaSlI Ci^l^a 




V**U^ ^uUI Cjlj3l.ia.yi t-ilaS 



pole of geodesic polar coordinates 



« geodesic ^^ji^ : Jx\ ) 



( geodesic polar coordinates ^u^^j^aJl ^jJpsII oUjl.ia k yi 



pole of stereographic projection 



(<A**MP) <*"*■*» *Mr> v^ 



( projection ofa sphere on a plane, stereographic 



pole of a circle on a sphere 



Sj£ £jJ& S^SlJ tpJbS 



.sj3U tijii^ Jc ^j^ji sjsii jlsS ^0 *jSJi ^Uas ( jil>Si (> (^1 



polish space 



^jJ^w^IjS 




j*iU cWj separable iWB J^lSj oomplete ^ ^jljjjJa £1 ji 

. metrizable c/ J" y j*l 



polygon 

JS — U <^ liluul lili <> lu» «s>3 « />,,/>„..,./>„ ^^ U) 

(triangle) OjUI > «NU uutfjB ji A*-llj • W#* ■*• V) JM V 



MlW c^uJ^j quadrilateral £!* — J«SM <^j *j^jVi unjjjfi jij 



yftlf^uij hexagon gOL-JaSfl <iF -uiIau»j pentagon £^ i^Vl <^Ui. 



£SL-jj»ty ^l— «fij octagon g^L^JaVl ^iL— «5j heptagon pl^Vi 



dodetfagon gOLa&l ^j*S& US1 j decagon {OUAft ^jlfi&j nonagon 



tvn 



gOi-^Vi j-^s 



«^u p^SL^Vb S j^^a^ll ^ki-ll , 



a! cltfjjW^ lH*^ l?' 6» M jJ8 es* interior angles 3jkljS y jjll j 

L *Sj I i) convex b^a-« ^LsmII Oj^lj -Ajijlata ^ ^afljMj 





\j*1a *l±A\ cx£is -'j* 5 - o^ ^!j ' 180 ° o- J y^'^ 1 *y 



o» 



A <1 j U S\ - jj ^ A^Silju J-oJ pjSl*» Jaa> ^1 4*LS iljj LSJ 






^ j s^\ Ac^Lii <> J 41* ^Lb t>axj ^ lil *jkb J*£»ll ^Lb^l (^jSjj 

j («i (5^£ A '^!j * ^"■j-ij u - o™ j •**& ^ ^P 

^L-mi\jS ilijtuu I i] equiangular ^jj' L£jt-u£* ULd* ^Li^ll ^s-ujuj 
>-. J ■■■-. lij equilateral fOLuaVl ^jUal* Ul i v™ <jA«yj «yaJjfl 






U-» ( ^ii*-alaJl ^LbJI (jSa. IJJ j .Afc!iLii Jjlal 



. regular 



gluM* ^LkpyJI SjSUI 



polygon, circumscribed circle of (about) a 



circumscribed circle of {about) a polygon : j&l ) 



/U«UXA laSfi 



polygon, diagonal of a 



■glhatt LAJJjW^ J^ (>J J J LW cM i ^ SL " ^ 



( f Lu^V» <J* ) JU» 1 ^ 



polygon, frequency (in Statistics) 




L- <J di» Jiill Cili^Sl» ^ J^Sl (*) * J^UH JaiiM ^J.L> e^" 



. J ja. iluiJAjI 



* histogram ?\j*J*»P : J** ) 
( frequency curve or diagram JjSB t^ 1 * 



^juSfcl*" 



polygon, spherical 







YVV 



polygonal region 



<S$-J*J V IfrijSJ Uftj «-IjSJjSI tjifr ASlaLa ji 3a*jjL» ^jUalttt £j£Sj . aIJuII 



polygons, similar 

lg C^Lial Jl j_JU t_l uiLjJJj B^)laL__jloll IaLjIjj tllLuiUS ^jUaU &Ix1la4 

.S OaUiLall 



polyhedron 



4*j) JJkIa 




^j&juu 4a»jVl dlaJalSjj ttllUliJauj ^ faceS ^a»j4 ^j^a^a «110.« 




^1 — j j 4a.jVI •*■**!* ^l_jJl <>j «^jVI Aialft vertices c>"jij c*, o ■ «ft 

4 — a.jVl ^Ijujij pentahedron A^.jVl (JuiUa.j tetrahedron <?>jSfl 



octahedron 4 — a.jVl ^t^j heptahedron ^jVl ^V^j hexahedron 




icosahedron 4— a.jVl ^j-^icj dodecahedron <?.jVt l?j^ ^ 

t-iila. ^ AiaSb «i j lil COnveX i >V> a 4a>jVt Aiala <Jj1j 



■ M ■ *1a OJ^JJ • COIlCave J*i« j$£ illia-o <?.jVl Al»l* (JSj J I J] j .Ifia^ft 

tiiULiM <&.J CulS li) regular Uteu 4a>jVl ..vitla djj^j • 

CJl-M-jila jja o». JaSa 0a._5J .^Ull AjjLaL» ^Lpljil! oLjijj ilulSj 4jbUaU 




<£ji£e 131 j 4ajV| <^-4j Aa.jVl ^IJuaj Aa.jVl ^Uj ^ 2ukil« 4a.jl 

( Archimedean solids <jjjAiaij«ji lIiL&juo^ : jlajl ) 



polyhedron, circumscribed sphere of (about) a 

{circumscribed sphere of (abont) a polyhedron : Jail ) 



YVA 



4ahji •IJalt JaS 



hedron, diagonal of a 



( diagonal of a polyhedron :jJajl ) 



Sjj^ >ij\rt <^,ji jjftla = 4ajI JJaloi 4^U| SjSl) 

hedron, inscribed sphere of a= circumscribed about a sphere, 



hedron 



( circumscribed about a sphere, polyhedron ' jlaJl ) 



^l&Lft Aaj\ £i|j*tela 



hedrons, similar 




.SjjaLHAlI 4jcI jali 



<• u 



\9^ » uj£ 



lomial 



JSl J Qpa. £j*>* i> Oj£" <JJJ=w <«^-a "t 

•t^jS AIuiiuUA 4li& (cJC ^jAa. SjJjS ~~Y 



JjJ& S jj5£ ,J S jUiVI ^jjI jaLui! 



lomial, continuation of sign in a 



{continuation ofsign in apolynomial : j^Ji ) 






tomial, cyclotomic 



{cyclotomic eauation "kiAy^Sk^ ^UjI*x : jlajl ) 



jjJa S uSS AhU-a 



omial equation 



{eauation, polynomial ' Ja& ) 



jua-ua JJal ^jSLJl Aa^td = g£kua JJa! 4j.Jj.4aJl 4*0*^1) 

omial form of an integer = expanded form of an integer 



( expandedform ofa nuniber x*& tSljSL*Sl A*^-a : jJiil ) 



YV^ 



jjja, Sjjis iJ) j 



polynomial function 



•ij.1*. o)£&i l$J& ijitMI (j£-«J AjI^ 



•> » 



polynomial in one variable of degree n = polynomial of degree n 



ii-_cl a ot a lt ... t a n &** a a x H +a l x n ~ l +...+a„_ l x+a a ljj^\ 




^jka. Jj^aJl Sj^S (jjSj .^LjjL-all ^>J^I Q* Ai***- *^'j££ C5* ( J** -3 ^ 

jljll 5 a.j^l j « j cubic AjjjT^'t ji quadratic VhHj* J' linear 




3 *N* j jjtjjulj .ia-lj c5jl*ai W^j^ «^^ '^ biquadratic J quartic 



jjj^i S u3S 41 ji f\ n 



polynomial inequality 




( ineguality ^IjI» : jksl ) 



polynomial in several variables 



.u-JLii j^ <jj ^j l$ia J£ £j9j*Jl CJl jiilJl 



4jLSa. ImJA iaa^ua JtJfri If&UU-n JS Jj±w SjjjS 

polynomial over the integers, rational numbers or real numbers 




polynomial, primitive 



Jjfc JjJ* S jj&S 



polynomial, separable 



( separable polynomial' j&$ ) 



YA 



J^^J J&$J ^> J J*J*Jt A>*> *A j^S 
polynomials of Bernoulli, Hermite, Laguerre and Legendre 

(> ^i : Jttl ) 

Bernoulli, Hermite, Laguerre, and Legendre polynomials of ) 



( j2*4jAtt ) £»W>* ***** 
polyomino 

Ijil ^jj-oll monomino dl*ij*ll ^ja.j l$jie (jUajj .(^jSuiaS ajImu! 
jiujjLJI jl CjUjjaII ^xAjj cjj*jjJiS domino jiuj^l J tlA*jj*JI ^tij 
tetromino j^jJa — jII J i1A*jj*1I ^bjj AS^l iIAajjaII tromino 







polytope 




| a__xLSllj 3 Lsrt jliU_L} ^iB *u « ^ i g-l ja ^ Jl&l 






«Uluuj^ JL^tft )ixa 



Poncelet's principle of continuity 




IjJ J il J£*S ^ L« (J&jui j-lo (Jjjuaail (jS-«l t J} 4JI ,JI& (J^J '«*£* 




9 t(Jj jl (J&ult ZjlajaC- %& vi (_^u&j ^a ui.Vi (J^ "'^ (J^>J (Jo-aLa )A}*J 



(J.V. Poncelet, 1867) 



( f lya&yt «^ ) i2bu>»ll (ijUulI £>*a-afl 

pooled sum of squares (in Statistics) 



A 



* = Z S(^-*y) 



7-1 i-i 



YA1 



nj j j *jj*U ^ i f3j U\ jail X(f j i^UjJI Aic £ i± 



■7 IX > pooled variance 



y-i 



( p luaa-V 1 ^ ) 




population ( in Statistics ) 



ta 



a < f- ^ ^1 j>jB J JjcVI JS J »U ^ja^l 4j&*JI gftlll J£ fca 







L*3>*P>.fcft 



poset = partially ordered set 



( ordered set, partially : J&$ ) 



aiJ! c^LA f >llj W >d *>fl 



positive and negative parts of a function 

f*(x) y rj' tt *>H u 1 * **£M ^JtVl ^a l^L^ llb / di3l£ I i) 



j /(*) > ^l£ li) / + ( X ) = /00 -ui Jc «-ij«J ^ »^1 



^LJlill /-(*) <-ilLJI * jail U . /(jc) < £iil£ li) / + (jc) = 

OlA^J^j /(x)>0 titel J| 



*#K5**AjU 



positive angle 



( angle, positive : jlaJl ) 



VW* MP J 



positive correlation 



( correlation, positive ' Ja& ) 



YAY 



positive number 



positive sign = plus 



L&-AA JJC 



jftjL-all (> jjSI ^itta. Ai& 



J»J = kfrjA SjLiyi 



( p/ws : jiail ) 



postulate = axiom 



postulates, Euclid's 



*wA^Ubft 



\axi 



axiom 



: jJail) 



(J4llp} £|Ia1uM 



1£*\a\x\\a\\ 

» (JJtln^ \ (5 U J*J -J ffi ■ rt A Ja£» >*dj (IP - ^ "~ ^ 

^)L^1I i, it^iil dUauua -LajS rffUj 4Ja£j (Cl *iSo Ia j£>a £ j3i J ^L) L)^d "~ ^ 
1 dfl r> j a'n a ^jjVtwl-> (Jyijjl^) (JjjM^H »1x1 ^JC» l^gn^ * u*t) t^M^j dub Joi, 




J 



o 





I 




u 



mm 



x 



uA\ ifi\j t(_>fcljl$l djLftLum» ^ic. Jja. (J-alS ^liil ^jj V j 



,\j*JAG \ j \\& (3*AA aSjLuuI 



<Uil ^AjlSJl A** - *^ 5 jS 



potency of a set = cardinal number of a set 



( cardinal number ^lipjlS .lic : jkM ) 



•M* 



potential 







* J 







tAr 







/^lu^jS^t ^aJ) 



potential, electrostatic 



( electrostatic potential : jlail ) 



2:*2jjS1 &Ua = JfaJI &Ua 



potential energy 



( energy, potential : jlail ) 



JfaJl ^JJ Sj^A4i) t^iAijJ oflljl 

potential function, Dirichlet characteristic properties of the 

iDirichlet characteristic properties ofthe potential function : j^il) 



potential function, Gauss's mean value theorem for the = Gauss's 



mean value theorem 



( Gauss 's mean value theorem : jlajl ) 



**j4> iLlal JfaJI &U 



potential function for a double layer 



^ ^ £tka ^ ( talaSSl CiULS ) iliUjJjJl <> ^jJiSl ^1 *Jb 



f-0« 








YA£ 




~ ^. J+ff j£j& ZLj* : Ji& ) 
( potential ofa complex, concentration methodfor the 



potential function for a given vector-valued function 



V ili— j*, t v = -V^ J v = V^ 0^^) v *M^4Jta 




A — 9L4) (jLw i) tS^j ^ (3jSS V j .gradient operator lWII J&3* 

(j) <jta t^jU AcjjLii JUS v iM£ lijj .4ll.il! »^i Cuti (.$! 

velocity potential 4&jjmll ^a. 
( irrotational vector in a region ASlai* ^ l_«I1I ^jj& 4aIa : jlail ) 



J3SJI (> jl CJUaoiH <> j^kui gjjjtt ^jJi *1U 
potential function for a surface distribution of charge or mass 







5 C5 la t^j-«JI *U#I ^a l^jSLi* U « 5 Jc *l^i* uJ* ^ 



P Aio 4*HT jlt&oj lg*rtrt jj&uj Aia-aLa J^ 



jSStt (> ji £iUau&l| (> r-*** ^jjjS J^aJt ^JtJk 



potential function for a volume distribution of charge or mass 

UJI ^ F ^ <^c. J3SSI t> j! CiUs^iB t> £}j^ ^aJI Aib 



C/ 



P 



JJJ^ 









«SljVrf *JU - fcj*I» ^f» 



potential, kinetic = Lagrangian function 



( Lagrangian function : jkil ) 



YA* 



1 



(j**J*jlM* 



potential, logarithmic 



( logarithmic potential : jk& ) 



liUaoSJI <> 4p j*^* 4** Jla-jV j£J& %kJ* 



potential of a comples, concentration method for the 




jUiftlj 




jAauA J^IJ O U& jUil (J ^jlall «:* 




<aJ4 ^Ijfl ^JaSJ *J iJC lllUauill 4cj*aua ^a. ^j\jS fJ (ClLul^U I j£j* 



*') 




e 



/ 



r-r 



Sj^^aSl Jo 



r 




j-4 



/ 






£ 




j 



i 



r-r 



/ 



1 r.r, 3 

3 

r 



nii 



r 



r 



ir 



+ 

i * * * 



2W 



(L_jjj\ja o. 




^ 



i-»d* 



z 







r,\ « \r\ 



^ K) ) 



U 



ttjjjuall J^aJl 4IU iitaa 



«K') 



+ 



1 



e tur 1 

r i ri ' 2 



r 



Z^iPCw») 



2 I l 2 l l 2 i 

'H r, ]+... 

t I I J 



C 




1 4aj 








* 









=. J) ^L-VW 



.^JaAlll Mjoii Joc u 




doublet = dipole 



,»A u Aty ^ ^p ^^a-» ^A. <fbji*l gjjjttt ^Ajjk 

potential of a complex of charges, spreading method for the 




Jaiifl 



Uau&l 



0- 





£J j j3 j dLiaojill (J* ^>^ia 



• •* 




^jj^jAc 




I 



. <J_iL=h. jJ!^-^ 



YAn 



potential of complex of particles, gravitational 

(Z= 1,2,...) m t I4ISS «JliU^jjjaJI fjA ^Cjas-aI «-»iaJl ^ah Aib 

. aUl 1 1 CVyW duli G ttlja* e, (J^° —Gm i 





Siku A^bul &l j) ^l^JVt Jfai) 
potential relative to a given vector-valued function , vector 

( solenoidal vector in a region ASJalo ^ c*A^ ^?^ : J^ ) 



potential theory 



potential theory, first, second and third problems of 

^J| SLjjkiS aiS\5XI j ^ISII j ^jSfl A^aJ) J3U*» : j&l) 

( hoimdary value problem of potential theory, first, second and third 



gr^^jW 



pound of mass 



mass *i& : jkil ) 



poundal 



( force, unit of * jS * a* j : jlaSl ) 



QM 



I 



power = exponent 



( exponent : jJaJl) 



t AV 



Sj^ft 



power 



JjVM cJi^ii j^ jii <J^-*s 






power of a point 



(*.y) 



^LujtSiill ULul^a.1 AJafc SjS 



^ 



jc 2 + y 2 + 2fljc + 26v + c = 



a U*xll juliVI <-ijl»ll ^ AJaSill tllLul^U (j^J jjuILl <Ul& J./i^j U ^ 



tf 



i 




3r — l 



jc 12 + j/ 2 + Icoi + 2by' + c 



X 



.ft j£ll jSjAJj AJaSilU jLa (jJLjiA «JLISj 



* .• 



4jaSj5 



power of a set 



( cardinal number ( JLx^JS. x& : jkil ) 



^»iji j^Sil S jS 



power of a test of a hypothesis 



( hypothesis, test ofa ^a ja jl£a.l : jlail ) 



power, pcrfect 



power residue 



Altli S jS 



( perfect power 



: jW ) 



Sj&A^U 



( residue <J*£a : jlajl ) 



power senes 



tfjM 




senes 



*UU« :>M) 



YAA 



t$j&S £&*Aj&A tfcl Z^JK 



power series, Abel theorem on 



( Abel theorem on power series :J&*\ ) 



power series, differentiation of a 

( differentiation ofan infinite series ■^faN AJLaLiLa JiJaliS : jkll ) 



» 4 



/$ jS AlyAmlo JjLSS 



power series, integration of a 



( integration ofan infinite series AjjI^V AluiLiL» <J*l£S : jlkll ) 



&ill JLpu 



precision, modulus of 



2u«SSI Ajt ^ j^Sill eUaaJ ^j^2 ^Jc. AiiM jUua ciju 



• index of precision Aiafl J^a U^l /1 ^auS ^Slail aifc ,-ij 



AjmiSC' Sj>t^ 



pre-image = inverse image 



( image, inverse : jlaSt ) 



• * 




pressure 




a. j* j AjXc LpjAC La r ■ *^ £Uaui £ja t IjIaImi a ll ft^Shj ^JC. S JJ^JI fcjSll 



.*jaj 



( pressure, fluid £jU JajuJa : jlaSl J 



laLualt J£>* 



pressure, centre of 



(JjImi ,-fi jj^La ^uaMi ,Kit*Ji j£>« ! jJaJi 1 



( centre of pressure ofa surface submerged in a liauid 



YA1 



£SLa Jaula 

pressure, fluid 




1 




i& ajLojI m i /i (^jLujj AjJJIaII ajIj^JI ^j »?rVinill <Jc (O oax]| 
/i 4 C't&jl AjLaM (1>* ^jaC £jj <ili.lj* /| £ac c Jb 



jjSM ji jLuall aJbUU (JLlji) ^Ui ca±ri 
primary infinitesimal or infinite quantities 



. jc J ^Lwiillj ^jj\jXI *£jtt (> ji^all ^a ^jaIIu Aj*£ £j£S ** 



^1 j Ai* 
prime = prime number 

±3 j ±2 ^jVl jIj&Vi A£J (> . ±p j ±1 

jVl ai_jJI ^jj — Sj J JajJAj jL}a.Vl oi«j ^a . ±11 j ±7 












fundamental theorem of arithmetic<~bjaS\ Jk ^iluiSf I ^jlaiM : j&ft ) 

« Goldbach conjecture r\$ jlja. 3jin.y> 
( prime-number theorem 4jSjSM jI ^c-Vl 3jjla3 



prime direction 



UI J ^JL^\ Aiijipll CjUWW ^i cja.j^l CAi^ JJSk * e > j* 



prime factor 



/Jj) JaUu» 



. 30 .uJl Uj c£LU* ^ 5, 3 ,2 «ib&Vl - ^ 



Y^ 



*j 




I *j*— Kl *AjVI C£UUJI ^ (*-!) , ( x +l) , x CjUSI! 



Y 



j^-2jc 3 +x 



( prime polynomial ^jljl ^j^a. S jaSj i prime ^ J Aic : jkil ) 



prime meridian 



Jji\ AM hL 



( meridian JjUl -L* : jlail ) 



/Jji AJ& 



prime number = prime 



prime i jiail ) 



XAji\ A&HS kjfcj 



prime-number theorem 



n 





1 r 





d &\ t 



log. w 






arCnJlog^ 



H-J-oo 




JjV^ 



^»j i^i 



R 



J <-» 



Lu] jj^J 1792 ^ «Lijlaill ftifc (jajla. £"j3§i 



i3-£ de la valle Poussin S — "J* 4jMV {£<* j( Hadamard ) jlataU 
iAsAJ J ( Selberg ) £jjJ — »» cs l>ftt 4j . 1896 ^i j^l 0& ^Ljl» 



1 fjj^i kiJ&S\ ^ luuo lIjI^] J j ( Erdos ) 



J^Litfl t_»l 



t ll 



f 



& 



A 



Aji\ J^cVl Ajjki ^tLu^i oLojj . 1949 



j 



1948 ^ J-lfiSlj 
:<jfrl£ Aiall* *£L^ 



lim 



7l(«) 



1 




!/(«) 




'7 dx 
+ 

c J l0g.W 



dx 



\ 



«■« 



,ilog # (*) 



y' 



. Lul ^ 4j jLij jjksjtfa) - Li(n) &J&J 



Y51 



JjH3 V 4jJ* S j^ - Uji jjja. S jjSs 
prime polynomial = irreducible polynomial 

. (x-l) « (jC 2 +^ + l) ^j^aJl C»l jiiS Ujfiuai 




prime relative to another prime 

L$_J t>— Sj f— i li] J »3U AjlmuL Lfc.lJ Q*Aj jla^aa-ail ^l^iaJI ^Sj 

1 rtftl^aj (jjlJjl Jj^aJl ljj£& (^JjSjj .jejaj-oll .laljll ue. 3£1)jAa tl£L«Uuo 



.ilul^ill Ijc Uja *£JLL» tlDLiU-4 L^J ^ J lil cija^U ^«uHj 



primes, twin 

j (5,7) j (3,-5) J5- 2 1*3* Jjffl AJjVl j|j»ty c> £ jj 
^1« — tt Ato <4tfe <jl£ lil U <jVI ^ cijj*^l t> o^lj . (17,19) 



primitive curve 



^I*ai y!*!* 





y = — is ^a^A\ JjlSiuil JtU ( jaJ ^ W i d 41« (jfLij ^ 'l Vla 



JC 




C5^Vl 



primitive element of a monogenic analytic function 

( monogenic analytic function J*-aSfl «^.j *JJ-^ *UI^ : jJ»>l ) 




primitive n-th root of unity 



» J» «W» cH-J^ J**» 



( roo* of unity ±*.\ jll j^> : jlkil ) 



primitive of a differential eauation 



^LualiS 41)Ua2 <JjI J» 



(differential eauation, solution ofa 3jLblia 4bU« J*. : jfejl ) 



Y^Y 



LgSjA jjfcu yi hjj* JU.il l£j\ SjjJ 

primitive period of a periodic function of a complex variable 

AjjjJ Aib t period, primitive AjIjI Sjj^ ijlail ) 

i periodic fitnction ofa complex variable 






ijlji jjj^ SjjjfiS 
primitive polynomial 

C1l1«1— jlaII 6^1 ^&Vi t*JjiA«ll fjmt$ll j Aajsu^i C£U** lili J JjAa. ljj& 



U&i jGft gkml oUuuijlt 0»f U*W» 



principal curvatures of a surface at a point 



( curvatures ofa surface at a point, principal '• jJajI ) 



y^JJ^ 



principal diagonal 



matrbc aIj&juoa c determinant ***** : jJaSl j 



parallelepiped r jb* i$3j** 



z^uaSj <JUU 



principal ideal 



(ideal, principal : jlajl ) 






principal ideal ring 



( n«& principal ideal '. J&& ) 



( <^ jll ) ^^jA\ di^t ^ 



principal meridian 



(meridian, principal : jlajl ) 



^p! ji ^ W i o\ <^uu3jfl £ «ij-^l 



principal normal to a space curve 



-jft — « ^ ^ Wull t5 b aLSj jja ^1 ja t5 iaa*l j^jii ^>«il 



.U^& flill! ^jiuw ^ ^1 jSlj ALSill .iSt ^iJi Je <^>«ll 



Yir 



t normal line to a curve ^1*1* j^Ie. ^j^c pjfti** : jkjl ) 
( normal line to a surface ^km J& ^±j*& ?&*»* 



ijIja jJOa Jk H\& ^uuSjSI * jaJI 



principal part of a function of a comple* variable 

Laurent expansion ofan analytic function ofa complac variable 



principal part of the increment of a function 

( increment of a function *ita ^ %j^a S^bj :Jal\ ) 



£&A 1*40« »|>ty 



principal parts ofa triangle 




.&j „.Ji ti>Vi *i>Vi U .*fi-u yiiJi u jjii j £XiSn 



« 1 ■■■■- c* 



. ( » ifi att secondary parts ^jjjIjII 



-jjjS ^kuJ ^Mil jll (5 j2u*aJI 



principal plane of a quadric surface 



( p/awe o/a auadric surface, principal : jkil ) 



j^a ,-JuuijJI jM 



principal root ofa number 



jjiaJI 41L*. jji j cu«U m>j-M «Jjii^i jM J* ^j-ll jtaoVl aJU ^ 



. j^Jl 4jUI < A } 5 a JI jLil jA A*U J-icbU a^jiB *£jtt Clili 



principal value of an inverse trigonometric function 

( trigonometric functions, inverse 3 j > »^1 4-uEull JIj^I : jl»3l ) 



t^f 



Principia 



( ls±tA ) UfuJjoSl 



^ C^S 1687 J £pil <? JJM *J-B - 



Philosophiae Naturalis Principia Mathematica 

J< .tt\\ A__Ltai JaL^jV» j Ai^M c L^Vl l£jfl£*t Jc gtssu ^ii^} j 



i .Lu 



principle 



lenergy, principle of ASUall I :u-a t axiom ^uLi* : jlajl ) 



principle of the maximum 

|/(z)| jli 4 D <j 4s£ jjfc / i^AS j t Z) ASJoio J 



/« jLualt 4A1&II lift 



principle of the minimu m 




a z <-£>JI jj«i»ll ^ 3JJ->> ^ib / dxiV£ lil d ^ «j-aS Ajjla 



Z jiilaiS ^ojS .ia^ fJ j 4 D ij& ^ JJ& / <^S J D ASlaift 




^jS^LdO^V |/(z)| d* A*>=0 J-3 D c^ 



Pringsheim's theorem on double series 

( series, double Aj5lfi ALaluaa t series aIuiLu* : jJail j 



t^o 



JJUUA 



prism 



2b*M A^jVl C^LJaUfc U . jjiiioll ^LujUJl *xjVl tff^-uj 













lj_«ii«XI SjcIS diil£ lijj . jjiilall pliijlj (jP^^ L>* (£> ^Aa*« 

(J— iy-ij-aC- (jl JJclSlI tlul£ lil LajlS j^jjiLftM dJJ^iJ .IJSAj Ijctaj Ij^j&ia 



j^JuIaI A^jliJl S j£ll 



prism, circumscribed sphere of a 



• J_J*ii*SI O-J J J £}**J J*J 4 llA^j OJ ' * J* 



sjAIaI %&\d\ Sjill 



prism, inscribed sphere of a 



.Ajli&lSj jjjjiIajI 4-abjl AJa> (Jjh3 ttliia.j £jj '*j£ 



t* ** * * 



prism, regular 



(jUjLLlLo ^LaiaiUA ^jLalua* ali^lS *3l§ j^ajU* 

( polygon ^Lixa : jii3l j 



jjjuoIaI ajIS ^2aLa 



prism, right section of a 



«3jnNfl <^>ji Cb ^C' (5^^-ftC t5jlift<ftj jjjuilall AJa&A 



Y^ 






prism, truncated 





M ■: . . i. . . . •• ... * 



(jL—aJaSJj t^-ijjlj^ JJ_C (JAJ^uw (j^ J j » ^rt J^wUA O» * J*- 






prismatoid 



^Hjjj^^i 



(i jP "i* es— ^ 4^M L>»jX^ £^J (JJluia ^ ^J.Sj (>»J 2? Aa J JOala 




i LJb&lS i — a* ^jfl m oli _ 9 jUSljll uW^^J * (J>^ J J* 




polyhedron <>jl jj*1o 4 prismoid <*jI jjAi* : jJail ) 



prismoid 

La) lS ja.Vl 4^^jlj tp^LjaVI ^C QX& Lagi ^jUtljaA alltolS ^1 Jjiilo <A*S 
JjuaJ c jjjLlkLft jUteliill CajIS lijj .p!iLJal elsbjljlo Ujj <-Jjau* 6Uit 

prismatoid fJ\ jy&* <u*S t prism jj&* - jiail ) 



4jj|jj*iiAll Asj*a1\ 



prismoidal formula 



IftjjA-ail Jc- ^jIj^jjuiiftM /»>^ ^ hin ^^jII 4iMnnil 



K=^(5,+4^+5 2 ) 



(5j5 ulaII *JaLal1 <=Jjuba j? j ^jJJJ^&Ult 1*1% L» u* i? 2 J 5, 



^ «i 



prismoid ^i jj^ * prismatoid ^A jj^ii* 4^1 : jtil ) 



jUb.1 
probability 



tdjVUJI d^A £jLi dj^l tLj^a. ji*j (1) 



Y*V 



tl^SaJ A^ja tV (> *aj^ CiVUil <J£ J (r) 




aLjll cJLaJ2lVI o!* ' ^ £*aaJI (> -H* 2 ^VUJI 6 ja t> w <^*j 



|j| ^ |Ua . — j* A ^J^aJI tlij^J P(^4) mathematical probability 



n 



djiXJ»j (j2ajjVl LJLJ^ (> ObAj* C5^ t^J 1 ^ 0»£ (> *■*** J * J* «r*^ ' *iJ 



2 



\ <ai t — (fijluy frljusu^ SjS «J^ni jLoSa.1 £}li ( J*a.VI (Jjlll (j* lili jS 



5 f J 



3 



.tillaJI tlij^a» jLaSaJ «k 



Jb «m2u JLoS^I 



probability, conditional 



^j-a.j ^ A <»lV>H ±JJ&A\ jUa^l Jlfl t (jAia. 5 J ^ U 1 * ^] 



P(/f I 5) .> jllj A] .> JJJ * B l!liAaJl <3*vj J* jik y* ^ J^ jLaiaJ jA J? 



UJ^JJ 



P(A I 5)=P(^t andByPiB) 



t£J— * j ^ >V 3 MajII j$JaJ J JliiaJ fc*lli Jlla . P(B) *0 Jaj^ 



1 1 1 

P (at least one 3 and a sum of 7) / P (sum of 7 ) = — I—- — 

18 6 3 



tJUbtf t t> fc-ijUfcll 



probability, convergence in 




t |jc b -Jfc| > £ jjSj J jUiaJ £l£j t ( 1,2,3,... fl~*Sn di^ CiU^JI 
<jj J* 4Jli oo J] w JjjJ Uste jsu-ail J) J j^J t s > O ^ 



T1A 



JUbtfl ttlfc 4JU 



probability-density function 




i £ Aia Jc, ^j*x P SU»* JU^I *M ^(jc) JU^VI AiKS *lb 



i>(£) = Jp(x>fa 



jUDUII t> I^jIc. 




Injili tAjiAScJI jIj&VI Aj9 Jc Aijau» AJLaLa ^lb p(x) CtflS bjj 



— CQ 



iJb «^3 . £ < Jt ^bliUl ^5au <^il £ ibaty J£ fca £, <i 



relative-frequency function 3 n mill jl j£5fi ^Ib UbaJ JLua>Vl ^UIjS 

. frequency function jl jSill $lb jLua5iL J 

Cauchy dislribution <^j» j£ Hjj* : J^ ) 

Chisquare test ajjjS (j\£ J4^ 

distribution, normal ^uVill ^J^ii 

distribution, F F £j jj5 

distribution function &JJ& ^b 



probability, empirical or a posteriori 



(ji&rts ji ^ijji-VJ duitf i 



w 



(jjlj Ajltill Ajja^ll ^ Ajj^. JUia.1 (jla *Cj1 jaII (> m 



JL-Aia.1 (j— C diLajixx Aa»jj V AJI ,JL Jf»V I JLaJatVt ^«iaJi ^JO (jlajpijj 



n + m 



JL^u&VI 3-Jld (j_-*j .^Lull sjjMII t> *^Suw 1! «ilb jjc- Jj^aJl (jiLu 



^bx-» Aiui ^jl^J jjJa. «LaJl .lj§ j^ifr La (J». J cJ^J (j' J^u^t .^Hj -JLjx«Vl 



JUbtfl u-15 = JL3*V1 *Jb 

probability function - probability measure 



p(n-i - \ 

(jji «aJUJ Vjai» U^L\iu jj^ 5j^ bj -Y 



Y^ 



P(AvB) = P(A)+P(B) 
4-^jlUil fcill v* A, f)A J l&a £A±Ji **j\2L. {A lt A 2 ,-} CiilS |j] -r 



(jli i* j Ia^c 



P(^ 1 uA ! u-) = S^K) 



«=i 



( OT , « ) ajjji r ijjVi *a ^ r oj^ 3 »*** l«l> J t^j •*> «^ <J^ 



i^L-Sj .yUJI *:* ^ {1,2,3,4,5,6} ^iM (> LuS w , m (> JS ^Lj 



*- 36 

'a Si JA ija " 8 &j\ u* (j_j> jll p ^ 




<JLU j {(2,6),(3,5),(4,4),(5,3),(6,2)} .^1 jjhM 

t measure ofa set 33a o^ « measure o^ : jlail ) 
( probability-density fimction JUjskVl ^al3£ ^Uta 



^Sail JUbtfi 



probability, inverse 



( itarye 's theorem JjU Aj jlii : jkil ) 



S JJ&aII CtfjlAA £)A JJP <J jUikVI 



probability ia a number of repeated trials 




^t.utt . iIjIj— aSI £a r La i,*t^ ilij^a. JjSaJ jj^ (J lH-^'O 



<J j A__Sj^ Jl*U p dua. ^tl (ejUj „ UJJC ^VjU-» 



r!(n-r)! 



( B _ r + 1) <ni j (cill AaJI jfc j t*Ua*A AijlauA («i ^ 4jj^a. a^C> jLuaJ 




6 fSjll fjc J^*-aaJI jUla.1 tt*UJ Jlia . (/J + g)" «^j^a ^ 



5!(t) 2 (4) 3 



wp^h 



jA ^AjIj CjLuj ( m )jaa^ {JJli. 



2 3! 



^LJjUa n (c-i Jftt Jc til jJI t> r U d^ ^JL^ J JUL*1(Y 




li-A J u ;i «tlilj Jl <> r jJia. ... I&bj CjIjaJ! i> (n-2) tililjASI 



• (jp +4)" 



r 



* * 



dUbrtt^l+i 



probability limit 



Jj^5 Uii& 1 4-cjSII J\ c_jJ2y £ > c/tf ]*„ -l\ <e JUsJ JIS ^1 

oo fj& n 
( probability, convergence in Jl*3».Vl ,J c_ij\iill : jJail ) 



probability, mathematical o r apriori 



^USiutf \ j ^atjjJI JUUVi 



( probability ( ^ ) jUSa.1 : jkil ) 



jUitflo^ 



probability measure = probability function 



(probability fitnction : jlaSt ) 



probability paper 

AijLJl ^ W i a £j Sj duaj l*Jjja-» -la.1 Cil^.j jt3a3 ^IjJ au»J 45 j j 



.UajSiwLa tJaat ^Sjjlt »JA t5 Jc 4-awij ^JO ^anthti ^jjjptll ^JIaI ,~4£lj3ll 



probable deviation 

. 0.6745 
( Standard error /***iIjS Uai. : jlajl ) 



problem 



.'«Uaiu AjjI j ' «;■-" jl 2 A^tll (>^1 J^aJI ^W^ <J&* ^uiaUjll «-AjL«1I 

Apollonius problem o*ji*j^jy ^A*** J j^' ) 

DzVfo '^ problem j^p iHuix 

f ow-colowr problem ^jV! oljfcM ^u** 

f/*ree - point problem ££&!! JaSill ^IIul* 



YM 



problem formulation 



t programming ^»jj : jkjl ) 
( programming f or a computing machine ^j^iU. 2&A A+* jA\ 



product 






c product of real numbers Ci &JP* OP 1 ^ V J^ J*-a^ J j^Jl ) 
complex numbers ^&j* ^ -^ • « multiplication «-j jjJall aA«& 

series AjuAuua 

product, Cartesian = direct product =direct sum 

? > jlL Al > jjj c 5 « ^ Oi 3 ^ ^ J^ «-U*^ cM^ 






AjAiibS jl^ci ,-£ ' t 'j ■ u ^ j A^ailj c_jjjl^U tliUUc ilu' 

^IS yl X 5 Alall Jc Liui V^j«3 t^-j AJlli * J? j ^ u^all J—^ 

(x l ,y l )+{x lt y 2 )=(x l +x 2 ,y l +y 2 ) 
a(x,y) = (ox,qy) 

Cj\_u^I J_S* o-» 3 1^ cii^M <^lj* 5 j A (jl£ li)j .(ASL. 






* *? *» * *! *i 







1 





fe.*i) , +^(yi»>'a) 



plj-fl ^ dL-ja. t /J X R ^J-Sj^I <-J>^l JJ» (1& t cJuj*Sll lifrj 



^LjScVI AflU*Sl AjIo Aijsuftll (X, V) -ialSiM csil^ jA tAjSjSail ^Sfl 



r»t 



^Vl* jLj^B uijt I j) LjLj^ t^l^l tfil ja jJjSj A*B CM «cttj^ 

IIMhk+IW 




/Luilu&t u vi /LudLah 



product , continued 



( continued product : jlail ) 



product, convergence of an infinite 



^A^SUI v>^' J*^> 4U^ 



(convergence of an infinite product : jJail) 



( &12UL&I1 i^Lua /^i ) 41 jaSiH Jual* &^ 



product formulae ( in Trigonometry ) 

sin x cos y ~ — [sin(jc + y) + sin(jc - y)] t 

cos jc cos y = — [cos(jc + y) + cos(jc - y)] , £J*-all 

1 

sin x sin >> = — [cos(x - y) - cos(x + y)]. 



product, infinite 



( f8i4?i u jua J^-aU, 



( infinite product : jkil ) 



^JtibtJlt VJ**^' J*dta> 
product, inner 
4 inner product of two functions CJ&^ ^^^ ^j*-»JI J*-aU. : j&l) 

( inner product oftwo vectors Cm^^ J^^ i-j>iJl J*-^ 



VJ^ 8 (j*a\Ai AjI^j 

product, limit of a 

( limits, fundamental theorems on £i\^ll ^uuluiVl tliLjkill : Jati \ 



r*r 



LJkj*2a& J-uata. ^ J& 



product moment 



( moment, product : jlail ) 



product-moment correlation coefficient = correlation coefficient 

(correlation coefficient : jlail ) 



product of a scalar and a matrix 



AAjL^aj (**&£ JJ& vjua Jualah 



(^— A i ftj>,<nliR ^Aj&juoa jfc i4 Afljiua-ill j c ,. i »1 j tll Xbtl\ i-l^iJa (Jj-aUk 



i- jjj £ja ^*JJ^> 4ij&uA4 ^4 CailS I JJj . c /«i bj^ju^a IgJu J5[ A ji-aUe 



^ JAa«4 iJjl uJl (j* c" lSjIjuu C>4 J^a^o yli ( n 



product of determinants, matrices, polynomials and vectors 



multiplication «-jj*^ : J^' ) 



t multiplication of determinants O^J^a-* <-Jj*«a (Ju^^- 

t multiplication of vectors &&>** 'r 1 J*-* 1 cJ*-a^ 

( matrices , product of £j5aji*-aua cj>^a J*-ala. 



£j^2S!jLiaaI j*uiUa2I tfjjuail J^la. 
product of matrices, direct 

£— « S Jj jjJaftj UjjuS I B j A ^aSjuj* jjJLiajijuaAl JaSIaaII i_jjjJ=JI (J*-ala. 
. J j <w\ l tjlj *J* j t n t <-L-all (jl j* JJ / /W <iua. t 5 Jj4 





C^iSl (-La!) a^^ (_,!& t£jja^ (fiill uiuall (Jjjuj ' * «j~ ; jjualiJl ftJA C_uj3 



t5 j—uuj « m < m' j i = /' £l£ I ij J f < i' ylS I jj ^.fc^, J& (jj^i 



product of real numbers 



&A** CfcpJ* V>& J*»^ 



J a* b >jJL_i >jjj i b j a &r > r> ■ a t>wc <-j>^ tW* -^ 



nliL_jall (> a ^^ l^jlc J*-aao ^1 j^aliill JJc jA i ab jl tf . b 



r*£ 



c£l& Jlla . (b x a=a x b) jj-aU«il j> a ^e- 



JllaM lW«i (jie 



3x4= 4+4+4 = 3+3+3+3 

3 x 0=0+0+0=0 





= 12 



.iJ £l£ 1 j) lubji 



x 0=0 t-ii «jib j 



<? 



: (^V^ «-Jj«J ^-,— Oaj^ M>« J*-aU -Y 



a c _ac 
T X l~bd 



a , b t c . d C 






3 1 3 
-x— = — 

5 2 10 



2 

3 3 
-x- 



6 



3 



1 

5 



j. 
2 



1 



20 



10 









2a (Jufli% ""V 




^■2 






(.2\ 



r 



3 



v 



3 J 



2 + 



n 



v 



2 



3 + 



J 



2 
3 



* 4 3 2 n 1 

6+— +-+— = 9- 
3 2 6 6 



J 



1 



4«'i 



5 1J._ 55 

2 X 3 " 6 




ij <j£li*il (> J£ cfejaJJ A^k. (J*-aaJ clfca J^c- (1)*^ 4 



a (L^Lki ~~£ 



: f/i\ J&*M «J ^ « >*£ 



23 2 
2.3x0.02 = — x 



46 



10 100 1000 



0.046 



SjftL_SU L_3flj t_Jjjybll (JjuaLa. Sjluij Slcl ja (JSaj ^SjIuiII Jlja. VI <J& ^j 

.ite jfc SjLSVI tjiiii l«6J (Jj-Uc> s-O^ ci^^^b 





J 




: feSUJ AlJui #>j .(-tlLi Aic jA jUalSa-a ^IjjLuil 1^1 Ojj^ic 



2x(-3) 



6,(-2)x3 = -6,(-2)x(-3) = 6 




jlafl (jjiaL aJJ (C Jjj^ JJ& (Jnfl ^Jfr LaA^a.1 ^JJAiO t- 




(Jjualai 



O 



: t*Sli ^JoJ <>« .ALUnll 



(V2 + V3)(2V2 - V3) = 2(V2) a ~>/2 V3 + 2 V2 S - (V3 ) 



1+V6 



( Dedekind cut 4&\p ^»S t Peano 's postulates j3lu dibjJa ja : jlisl ) 



r*o 



cg&'t j£ j) 0£& <*»>** J*al* 



product of sets and spaces 



< intersection ^3alS3 : jlaM ) 



(Cartesian product of two sets C&& ^ j&pM cjjUJI J*-aU 



£jj^Iaj1 £ye<ljiJ (jSIaa vjMa JjuaUi 



product of vector spaces, tensor 



t_i 






S t i? JS* Jj9 ^U5l (Jjtlja y jl j\S lij 



7j jf t> y«JI ^jSLfi L( X,7) Jlj^ll £lj* &\j* j* X®Y ^^A 



t X®Y 






j*]| £L-i t 




( conjugate space tsilj-* £l ja : jkil ) 



^■O^M-^tM* 



product, partial 



( partial product 



• M) 



/JliJl JJJUfl&fl 4-»>^ tMj* 



products of inertia 



(moment of inertia ^1 ill j j**oSM ^j& : jlajl) 



^Al^TsM 4ijM^t J*^aj 4j*^jill uijJ^t J*^U 



products , scalar and vector 



( multiplication of vector s OW^* 4-U"* : J^ ) 



a#M **J*) JAjw 



profile map 



.^JaSuSI lifc <j A*SI jll Ll3jll A^l ililcliSjVI CJUi £^ <^Jj £±*a 



fejJA tfeSjj^ 



profile, velocity 



£L*jA\ ^i ill^S ^ j*JI <i? i a ^ £&* </^ r*-> 



r%% 



*LlXAii ^AjJl 



prograrnming, convex 



A ■ \&j A aS IgajlWi L-ljUauoJl Jl jjll AjlaaJl jjc, 4^ajJI ^ (>aU. p ji 



* -> * 



tl)l jjijjJI _£ 6 Jxla jl 4j^2kx Jl j^ ^jj5M 



prograrnming, linear AJai- ^a jj : jlaSl \ 



( prograrnming, guadratic -k^j? <?lajj 



2LlulL^l ^ajjll 



prograrnming, dynamical 



.JaJj* Ja jljSSi ">UuN ViljjSl AjjJai» 



prograrnming for a computing machine 

,AjuAaJl ^jLaSI a| Y\*i»U 4-p^xM (3,>*^W ^ 



c/zarf, yjow CjUL*J1 j^ 3iaj ji t coding j^i*iu : jlail ) 



problem f ormulation AJLi* ^c-Uua 



AakUl Aawtjjfl 



prograrnming, linear 



jj £j L-a Lilit j. ^jlai. «^jjSl ^JtJL-bla. Ajiak Jl j^ AjlWtt ^jloIjjISI AjjIaiJI 



JijjSM Ci=^ c(jc f >0) * £a ; x, A^kL AJu-J ujLyJI *^ j -**J ***" 



w 



n 



1-1 



x,. fjS u«&. dul£ I j} feasible solution l&a-» 3La. JaJI <s **mj .^j(j51! 




2Laj9 m Jc cii^s tW 0^ ^)j • optimal solution tjfixi !&*. (^«y 

. basic solution 

t transportation Jii : j^l)" 

t transportation problem, Hitchcock JaiU «sSyk&j* aILl* 

t prograrnming, guadratic V^J* ***>? 



r»v 



( simplex method (uj&LauJI) ^jU.Vl *UjV1 ^SjjJa 



*^J! j£4a*u1| 



programming, non linear 



.^Jai. l^K iliwul ^jjSSIj JIj^IIj t Jj^iS tltoj JIjJJ r'^-*' AJLu 



programming, quadratic 



Wj3 &— ^ ^jtfl jj^Jilj 4 CjI jjil*!! «J %*#J a ji ^1 «iltiSj 



semi-definite »^^^o *Lu5 



* vw ■» A±»i 4jst^« 4-jjyju 4jL}ju« : Jail 1 

./brw , positive semi-definite quadratic 
programming, convex 








progression, arithmetic = arithmetic seauence 



arithmetic seguence : jial\ ) 



0fc &y «V 4fr 

A^milA ^tjtTio = AauiASA 4^1) j!* 



progression, geometric = geometric seauence 



( geometric seguence '* jiail ) 



«LjSa! j3 Ajutii» = ibSd! j3 4j1| £4 



progression, ha r monic = harmonic seauence 



harmonic seguence : .jksl) 



projectile, path of a 



lj jJLJt jUuu 



A1\J± »Ul ( fsH a > £ ) LJjttJ \*j jaj ^1 £1 jail ULI ^ , B Vi« ti cMl 

( cobic sections A^j ji<*ll p jLill : ^i ^1£a1I *JaSM : J&$) 



projecting cylinder 



AjsfiuuLA AjS jllUfi 



.i^_Jb*yi CjUj^ *J £, juUBj J^ t5ivi<L , l^jj >3 UjkJ 



kJ*l tit ^|j| V) «j-l jfl J C5 i fc ia JSJ Ui^ OUjkJ <i&!i J*j3 



r*A 




j tdjLul.iaJyi iIiIjJLm ^aJ j^lc (_5i_jxft (_jj|iuL« ,-fl t*3tj 






1*1 jc + j/ + z = t^jiuiAllj jc a +y a +z a =l SjSSi 






IgjfttalftA «AJa£uM 



11 1 

x 2 +y 2 +xy = — t x +z +xz = — , >> a +z a +jar = — 

Z* j£* £ 



Au*rAk CAj\ ^lajud t$Kj 



pljill yi a jfrt < n a la£J lalui* ^ jlubA 



projecting plane of a line in space 



Uj\jjpL-wLA ,1 'Y! ^ )C* LSA^^J (^ "* *M ajSljauul Ja^it ^JC (^jpflkJ (^jpUjLO 



13 VI <£l J iil ^ fjiiui* JaaL JSI *LL^ ^Ljl^ 4££ .^ji .CjIA^VI 



djbjfL- ulaII tliV^U-a ^^Ic (J^Ju-a2aJI (jS-4Jj .(^jUa^U (^ jl jA\ jj^aII jilidi 





1 h %ti CjV^-*-aI ^IjLolIaII Uj^ill aI^1ui\j AAjgjuoj SUfl.A\t 

( line, equation ofa straight ^jSIuui Jaa. £li*x : jlul ) 



latiutft jS>» 



projection, center of 



(central projection <^j£>*iaUuji} :jJ»Jt) 



proj ection, central 



(C JSj* JstU 



( central projection ' jJaJt ) 



projection of a vector space 



^t^SI £t j5 lalimi 






^gX — lilj M O—* 1 "**> l^vl *(^JjJL^Jc P^Aa-a^ e^&a>>J ^ijjiaJ T' 4!)-» Juffiic 



(S j-i^M pljill j* JV 0_j%j P Jjj^jM range ^^ M ^a*4 . ]V c> 



r%n 



5l^l. ojSj p Ji^ii d* ' c 1 ^ e: 1 -^ r ^ ^ • # •^ J>¥ i3j* r 



y jx 




tf 



V 



br-v ££ 



*J 




S 









uM .^j,k y j» r u^ ii| j • * dsi |p(*)| < * 




k 




ti 



J x JSS |P(x)I <: H jl* I j| l^j-e UAL4 ciA P 
idempotent r^j « linear transformation JaL l1jj*j J j^' ) 



(jjfLjiA ^S> SjSi r 1 -^ * JaHiuij 



projection of a sphere on a plane, stereographic 



(5/1 nift II J 5 S jS £^ Jft ( pole uLSlI t5 -»*ii ) »Uaa* 4JaftJ p jSSl 
Ja_aJl .AjUiill fii^J jl*M t jSB jJaS Jft ^Jjaaj P ^Jajullj J*J V j^kiii 

^j\j Utfj ^i s £±*j n (> p s jaili ^Ja«ijj p ^llsjHj jUi f jt\ . ■> *\t 




Ia 





I j I jbifi * ; ■ -; n JaUbj s .Lift ua jkiall d* « S c> P tJbill 

.(.J^jaII jjilftll (JIjJ ^^aj <-3 jJalulI lift r v^* » «j la 1 j^iSj (AaJjl 



projection, orthogonal 



(S*y& Jo(ULu4 



( orthogonal projection : jlail ) 



projective algebraic variety 



^LUm) ^ j^ £j2 



foariety 



£jS : j^l ) 



^li^l JLfcti^ 



projective geometry 




*» * 




Sjsjii^Ul V^t J&&I 




ja\L<.yi 



n 



projectivc planc 



( plane, projective : jkl ) 



projectivc plane curve 



jth#A ^latlm} iJzIa 



P5-J1I o— U».>-^ c3-^ ^1 t^lS-^J ^jL^. .-JJJifl JS *s 



d>L-£liJ .t, , *, , x, j <— uuUo« Jj^-a ij&fdip. f(x x , x 2 , x 3 ) = 



3x-, a* 2 a*/ " J * 

algebraic plane curve jk*A (jjx*. ^^a t curve ,^3»^ : jksl ) 

• l plane, projective (^) JaliJ ^jW 



projectivc space 



Je&Ui £tj$ 




C5- 



i - >*jbJ js^a>Fj^Jc-^4«y <>^-Vi y jfl 



'/? t3-toJl j^-Jj c,?-^ 5 ( /=l,2,...,rt+l) X , ^ua» *{*i,* a *» + i} Vl*^ 

jfi tlAj&u llifuilu l\l (jtj*-aSft LSJ^J -tjU*J ^ £l*aAj 




O-* J 



iJL-Z) s «i n ji ^Wi-VI £» jiBj -j^M >«^ »>^ CjIjSjJ 

.UjUJfl 
i orderedpair U5j* £jj '• J^ ) 
p/awe, projective ( i ) cjktiJ tfi**" 



JjWMVfrjUjfc 



projective topology 

*®y 




jj J^L-* .-Jc yjUL-yi l-^jWJ 






j 




J „Jb 4_aj^l « F ttd OjSS <iy^ ^ M*- «wU* 

££*U3l L«fcljii </*~ 40*^ 1M* ''J** ) 
t product ofvector spaces, tensor 

( cowvoc m*, localfy ^ ^^ ^ 



m 



CAlaluu 



projectors 



[central projection isj^j* AaUJ : Jal\ J ' 



prolate cycloid 



JjLkU (tfjgjj) Jjjfcu*' 



( cycloid, prolate : ' j&*\ ) . 



prolate ellipsoid of revolution 



JjUal» /Jl jjJ (jj&hti «Jau» 



( ellipsoid of revolution, prolate : j&\ ) 



proof 



lMj* 



.^jL» 2bu^ «TjUSy ^SU» :U^ 



« analytic proof w ^"« clM-M : J^ ) 
» deductive method or theory ^tuLutf) Ajjkill J ^jkH 

* induction, mathematical u-^JS ptnluiVI 



( inductive methods jrtniuiVI JjJa 



proof, direct 



/ 



J4&V* £)U jj 



<*#& J) Jj—jU *>St£ ^jjilt Aja r Wu4 jU jj 



proof, indirect 



j&Ia jjjft £)U jj 



J - 



u 2 ** J. tf-y* «^ d *& fi *ulkJ A^SiB U»i a^ ^jSj ^U u 



proper factor 



J44d) J^lfr 



.Ajuij ,15*11 j «isJJl 



rw 



pj-k .ua ju& 



proper fraction 



{fraction, proper : jlaSl ) 



( 1£ ^ ) l*ka St jSaui 4£ = (iiil) *]^i 2L^> 2& 
proper subset (of a set) = properly contained (in a set) 

( Subset ^JJja* ^ ! jiaJl ) 



(iiii) ty*| A^> IA - ( IA ^i ) Lki si^Sa* iri 

properly contained (in a set) = proper subset (of a set) 

proper subset (gfa set) : j&l ) 



L»Uj ^jJP^S 3 \ Ltilnl «i 



properly divergent series 



( divergent series, properly : jJail ) 






property of finite character 



( character, finite * j^a-» £J^a : j^ 5 ' ) 



umiU2 



proportion 



JjVl OW JL*sB OjSi Uiift <-u«l2 <J a,b,c,d **jjSM ^-^ lJJ 2 



j\a:b = c:d J&K ^ £t~*> .^1 jM j ^aH3^ ! Oh V-» tf J 1 "* ^ u ' J 



6 d 




l£ll ^ means OaW^ c j b ol-uJ j extremes Ofejajkll ^ j a 




Cl^S. lij^lj (> *£>• A5a jA continued proportion j*jul*1I t-itASU j 



< ^ % il i^.jLJI ^ rfja-^lj ^jVl U-* L^fl «iL-j-a .J* 



^ <-» .-. t r <« . <* J J .1*1 AiaJUl j ASjU-M cA&*al geometnc mean 



«* J -<W /jV-SS 4«iLJi JL-1» . geometric progiession ^iifc *jM j*» 
1:2:4:8:16 






r\r 



£\XLjJi c£*i <M t(-iu.l£ ^ *\*c\ **jJ £*5j l^jj • 2 = 4 = 8 = T6 



fl c ,l£ IJl 



b d ° 
fl+6 cW a + b c+d 



,li 



(a* 6 mIS I ij ) - = j — — = , - ctt 

x ' a-6 c-a b d 



a c 



J+tA T\ a f t Jkl 



proportional 




ilS ,Jj H l^>^-o ^b»a tlil^S ^ 72 «->^J* -^ 3fuAj&*l *1 j^il 



Jl— a^V ^> jUaj ^ f jJK *A±*\ZA *l>ty ^lAj . 2,4,6 «* 1,2,3 




. b-x jx-a 
( logarithm ajyjl&jl t interpolation {$*&ma2\ i Jati ) 



proportional quantities = proportional quantities, directly 

.&£ U^jj S^iM J]£S (jtijb^L. ^ti^ 



proportional quantities, inversely 

L— «fcl^aJ tjmlni (jjtjjg&a (JCuuS (fil tCu\j Lt^jjMa Jjk-alfc (jtjjjiia ( ffi j «£ 




.Sfi 




e* 



•»* 



M^yAlU AjLJp 



proportional sample 



( random sample, stratified A^uia 5^51 j»S» 3jye : jlajt ) 



ru 



proportional sets of numbers 



JiJftSft (> jtSfuiLiu Atssa 



V^ 




jic. £i.*to l^j ^^j ^ ^.i j jfeia u^ ^i^Yi ^ 6 ^ 



w 




L) J "«^ CS**-^*) D — * -Mc- (^ V>-a (J*«aU. JjSj duaj 72 j 



m 



t liLJi jL_la . n (j* L$J&\ ^J«W (> jlalioll ^«31 uui JjualsJ Ujl^ 



li_A jj — 3*^ . w=l j m=4 o'«^'j 0,2,3,7} j {4,8,12,28} cJbMS 



i 4* ui5 £J)\a (J jluiS ^^Ift (j-aij (^Ali uijjjuil (ja ^a*j^ft J&f uijj*jll 

L-^A <jl .s.i__»il j (2,1 0,0,1 8,0} j {1,5,0,9,0} 0_£tffl Jl — 1» ^ US tftfJ 

• «=1 9 /w=2 





A-uuAjj 



proportionality 



\^ i ^Jfi l^jj (^S&L Ajl& 




12A Cuti - (uuUttt JaUu 




proportionality, factor of = proportionality, constant of 

y**cx d ^ y<* x V^j «J 5 ^ jjii-S\ ^ Ui jL 

{proportional quantities cPi^^ CP*& '• J* ] ) 





AijkA = 5 jl^fr - j±>i 



proposition «= sentence = statement 



.ASiaU J ^u3 ojfi ■* ^ -^ ^j 8 * ^ r 



W** SJ^ " Wj*^ 8 ^ 



propositional function - opcn statement mu* Aib 




p . . /, .^ « . - ^ - ^ uTii ^ J5- -W*- bu* 



*=2 ^-So U't * j* ^jSS *Jb "x<3 ' j^ «-iJS 






n* 





4& JtiLj X=-3 J» *=0 Uiift A*Ja— a 'V + 3* = 0" 

. {-3,0}fcill 
( truth set <^j^ ^ : J*& ) 



propositional functions, equivalent 



p(x) ' ul jLJjjaJBB Ot-JM l^Ia -"*S jc sLLu. ^fi dip. topSslSl* 




J_ftl ^-b fc^J j J L-^^ o-J " ' ' LJ-i ?Wj^ 

q(x) t p(z) 




4£2U 



protractor 



.UjjSI t^iUSl f ttWi ^.j^ ijjSb ui*-j ^.ji 



J&ALHcfcU" 3 



Priifer substitution 



jL^Uill 4bUu!l Jjaai y = rsin0 j py' = roo&6 L yaij i y&\ £& 



jiuLiliSM o^bl^l Jl y ££) >U ^ (pyy+gy = 



r' = -(-q+-)rsm20 * 0' = gsin 2 0+^-^ 
2 p P 

. VU3I AjLbliill CiV^l*-U Jlj9j^j >j>S Vj^ 



. (H. Priifer, 1934) 



5j£ Afii 

pseudosphere 

Jj-a. ( tractrix ) oAjj — SjSlI ^iaa^ cjl jj^ (> djuto ^1 jj^ll «luall 



4j1 jUu» ^ill (jjiS J3S Jill u i-i \ a j . <-j j&ll 4iai. 

fl —V /—5 r 

A = «iug ±Ja -y 

y 

( catenary <J££1I ^ w \ ^ : j^j) ) 



m 



pseudospherical surface 



^ jjS AfiSi gd&ui 



J J5 — it (^-i lij ( elliptic type ) i ^\A\ £ jiB <> ^jjSit 4jiS £tla*J 




<fc 2 =</K 2 +a 2 sinh 2 (-)dv 2 

^Ja-uJl 05-^J -v^Pj^ c^ (^ J* ***■* ** (J ^fi^f\ f^J 

J! JL-il 0-L»i lil ( hyperbolic type ) ^^— SI jlt £jifl <> (^jjSJi -u* 

& 2 =</« 2 +a 2 cosh 2 (-)</v 2 




Jl JL-^I j£j lil ( parabolic type ) ^ILJi £jiM <> ^ jj£ll 




2h 

<fc 2 = <fa 2 +e fl rfv 2 



CjL-ul^t ClL_£*L»j ijuipjfr. fUa3 jA *1L*M »:* ^ tlilpl^l «Uaij 




( pseudosphere * j£ Aj« c spherical surface ifjjfc jJawi : jlaSl ) 



Psi W t w 



T ,V tf 1 *** 



^ibjjll A^jVI ^ Oj>S«M j £&& <-*j*& 



0^>aj!2a^ A^)laj 



Ptolemy's theorem 




^cbj Jii ^.j 0^-V t»i^ J pJ^ 1 -^^ O' (J* o<& ^J^' 



p!5L-JaSfl <«-^jj Jj — W v>!» cWj* £j*** 0& d j* *J^ ^ 



^>».Vifl a\I ^JjJeulI aj& £«-<aj .£jJj!a£SI /JjJa <-J_^jJa (JjuaLa. LjLmla ^IjVSjuaU 

«^s Claudius Ptolemaus (juj^Uaj (j-jpjlS ypjtiLJft ^\ jiaJl j t^Sill j 



rw 



fca^ll ^L*ii$2l 



pure geometry 



isynthetic geometry *4t£J* 4-**iJ* : j)°& ) 



uaj^a/jlpj JJP 



pure-imaginary number 



[complex number h&J* «^ '• J°& ) 



ha^\ ^Uuabjll 



pure mathematics 



( mathematics tliU*ialjjll : jlail i 



Aia^l ^liuiVI «Lui^il 



pure projective geometry 





I j Ml p -« (Jdal»JJj Jaifi 3jm,Vlflll (5jlall fiY%?iiH ^jViUuij <Lui^J& 

( geometry Ajuk%M ^lc : jlajl ) 



pyramid 

5 J&LLa t* A *Vi* c5 jiVI A^a.jl_5 < l,i>i,fl Aiik ^Ic. Asb.1 j 4a»j Aj 4abjl JAulLa 



*Ja\ Sjjj •f.Jd M LH'J J* «iljiuLall (jJjllj •<! 4-UJlaJl A&jVl (^A ^>jVl 





< ' ii\ ^ t j) t «Ju1q aj^II jjSjj «^WSjl h j a)$1I «Jela AaLuiuo 

.oJftlSil Xjt AjjLuiLa UI j j * ' ■ "■»"' 4-uJLaJI A^a>jtj T ,. u*; ,» T.\.u„ 



pyramid, frustum of a 

I ll&lSj .^J*ll ^JaSjj L$JjljJ (JjfaiAj eActSlI <^u j^^aa^a ^jA (>» * ja. 



a^ u pl_fl&_jlj •A^&ll £-* t£j£*JLul AJaliij f.J6^ SAolS Lafc (j^SUlI «Jgil 






ru 



pyramid of a cone, circumscribed 






( circumscribed pyramid ofa cone : jJaat ) 



pyramid of a cone, inscribed 



hjjsu^ iaU-a aja 



.Jajja^aJt jJjiI j ^jjJb. <jlmI j (3£JaJLjj Jajjzui SJcAaj ^Jbta^k 4l3c.ll »j& 



pyramid, spherical 

^jj-SII «j^L-il! £ j Sj-^ll >-L5 uL-1 Jjia r \ *"^ 

. ^ j$Jl S jclSi spherical excess 
( spherical excess i£jj& o^utill : jJail ) 




j3rf f J* 
pyramid, truncated 








^jA g&ui 



pyramidal surface 





t i&La ^*Jfi A J^L ">M Cl£iJ '^JJ^ *UaiSS L$^^i V ^JIjula ,-4 Jm^la 

.p3Lu jjjS jwiSla]! JaaJt £\f» 12)} closed pyramidal surface 



/art^lty (J^JjC-ljji 4J,M <1"\ 



Pythagoras, pentagram of 



( pentagram of Pythagoras : jlail ) 



(jMjjPliji <"itij<hu 



Pythagorean identities 



*jjJi\ ij&A dilijlkuil : jlisl ) 



( identities, fundamental trigonometric 



rtt 



* <» i 



tbuVI *US ^ijj^ ^ ojijjplljfl 4£te 



Pythagorean relation between direction cosines 



( cosines, direction «UjVI aUS t-Jj^ : jlail ) 



O-jjfc&ia *jj& 



Pythagorean theorem 



^| i diELall ^ t >«j\SSl £j*Liail ^jia /**JJ^ PJ*** d J^ O^ ^^ 

• j3jM Jjia £Jjx 45 jUiU AjjI jll 

(Pythagoras of Samos, 500 BC) 




oujj&iy JlJc-i = (j^jjpljji 3j!fati 



Pythagorean triple = Pythagorean numbers 



*hl*xll (3ia^ kfr. ja 3^j«>..n jl^ci ^J /> AC uxt ic\ 



x 2 +y 3 =z 2 



. ( 5, 12,13 ) j ( 3,4,5 ) <£££» «^ Jlk 



x = r-s , y = 2jrs , 



z = r+s 





fcO* /s j r>j j uW>» 1$*$*^* u^ s j r £ 




quadrangle 



Lg /' ""> (.p— 9 J°-^ £— J J C> dA cU^' W J jM <J^Wj J • L)#" M&-W 




quadrilateral p!!^! <«e.ljj : j&l ) 



(guadrilateral, complete cM£ p^L^I ^U j 



*j*Wj 




rangular 







gOLiai dibcljj 4jjI jak jjj&Io jA quadrangular prism <^ W 

guadrilateral f^L^\ ^Ijj : j&l ) 



auadrant 



£J 



i 




- : ^ ^515 (^jjS itiELal 4j*jjSI t>pl jS - ^^jill £jjl 4i»-a 



m 




iall £))& iftjSli <> ZsAj £Jj ^i <*lfi4 pXjat j> (jULla x5j lil -X 



90° -180° ^\j o° -9o° djSn ^j» ] ^m &j\ ^ & 

270° -360° ajIJI j 180° -270° d^lj 



*«J M JJ 



quadrant angles 



Clt ^t^aJ at h^ ._£ L-ia-j-all «Jjtmull Jja^a jj& ^;*^- u «i»»i c3^JJ M J J 



^jL-jII jl cJjVl a — jJI <« 9 -L-jjI Jl jjj JL_3jj .a^aUlLa Aj^Ljm AjSj\£j^ 

.^Jll ^ & UjVl ^ ^ >^l ^ *jSJ tSaj ^ jf J «iJia J 



SJmIjLm <Lj1uu CiIjSIJa} aUij ^A £jJ) 

quadrant in a system of plane rectangular coordinates 

.1*51 o^C <J UJ>aJ .lift *j1 Jl j dillttl j .JS1I j JjVl £jjl *l>Sn ft^ 




(jjUa.^4 AjS ^Lulja.yi (Jj£u (^ill £»$J^-? ^"^ ^^S t-JjlSc {Jljj* 

i$ JmlJI ^ Aj3j\£pll «Iil^l^yi : JaSl) 
(Cartesian coordinates in the plane 



* J^ £*J 



quadrant of a circle 



tjjijSj S JI^II ,-i ^.lolitLa (jJjJaS (-AMaL dJjAx-uI 4jjhLuwil A^LjmII "" T 



quadrant of a great circle on a sphere 

.ijSll j£j* iic 3L«SIS ^jlj Jj\^ ^ill SjSl t-Jftc. i Jlji jt—Vl (jiijflll 



M-ij»MjJ» 



quad rantai angles 



jutf», 0" , ^ , n , *Y 2 jt ^VLJ J^W fl ,90M80M70 LljJI 



m 



y^Hj £jj£t£i&4 



quadrantal spherical triangle 



( spherical triangle <e j j£ dJio : jlajl ) 






quadratic equation 



j^A AbU*!! oj^i AaUJI a j^*-all j .^Luljfl Aaj^II (>« Jj^a. Sj£& AM** 



OX 



+&c+c = , a*0 



quadratic form 



quadratic formula 



AjfcyjjSj^ufl 



: Ajilill A».j.ill £4 AjuuUIo Jj^a. o j^S 






X 



t.J-1 



J 



ip#Jft\ AlibuJl J» &»«4 



^Ujuall 



X 



&±V& 



**^M 



Aac 



m^i 



la 



ax* +bx+c=*0 . a*0 



AHaaII Ja. <Jkj 



Ajtil A*jd t> ALUJ1 j^ : jJiil ) 
(discrimtnant ofa quadratic equation 



quadratic inequality 



A^ltttl A*j4» O* kjjLfi* 



.£ J> jt 



* lA < >J Jk£Mj« a* i +&e+c<0£jill j>tyl£. 



AijliU U i^VJl W <> tW* V ov* *'+l<0 *4fl* 



* j +2jc-3<0 



X ^Ja ^aJ AjV (ill Jj X £*•*! Jk334 



x* + 2*-3 = -(x-l) a -2 £-2 



Aljlfull 



x 1 +2jc-3<0 



m 



AJjUlall ylSj 



(*-l)(*+3)<0 



. -3<X<1 jSaJ ^i X fdl £L4». (_;! 



quadratic polynomial = quadratic function 

^15 j* *1U »•* C5 iad- j /(x) = <zc 2 +bx+c ,a*0 Sjj—Il Jo *lb 



quadratic reciprocity law 



(jt#J& q*S\jC&\ &*jl3 



t(*-IXp-D 



(«|/»)(pk) = ( _1 ) d* Oi* 33 ^ Orfjl cttPji c#u& p, q (P' ^1 




>"W >J "PW" '" 



( Legendre symbol j«*W j*j s jJ^I ) 



quadrature 



&H> 



a j!xa xJojua 4aLutA /CjUju Aj^Lulo ju u ^I&jI ^uLoC> 



quadrature of a circle = squaring the circle 



SjflAlI £uj3 



LLaC (JV\\ > a ft AlLuLail (Ja.j .SjjI^B «iaLuua (jf^iai AjaLuo* /tfill ,*J>al1 ^^jj 



quadrefoil 



LH* A NJ* 



( multifoil oJ A £**■*" : J^ 3 * ) 



^jlt ^.j^l (> 



quadric 



.3^15» 3UjJ o- ^Ljj Ai^a Ji <i^ -^ 



.Aj3\jSI 3U.jj]l £a UjjJa. A^fta. AJjia. A*Jj-a ^V <i-«a — X 



rro 



g*ai ^gj 



quadrilateral 



.p}L-bi Aju J Al JiS 

rectangle jLiJaluLft « parallelogram g-^Lbl i^jljla : jlajl ) 

( trapezoid «-ij*i* 4jj& t rhombus Qpm 



quadrilateral, complete 



JaIS ^^U2al ^Wj 



.t* U n» IflwIilYi Ja&jj iSjuoa <j r *^ "jal-"* A*Jji £* UJ^ <J^"> 



quadrilateral inscribable in a circle 



^ j3) J £>Luai ^el^j 



( Ptolemy 's theorem ^jajUsj 4j jlaj : jlaJl ) 



quadrila terai, regular = square 



QJA - f&UA £}L£| ^Wj 



AjjLjUa Ajlakl^ll »Ujjj AjjLuiLo 4c^L-!ai /eC-ljJ (J&ua 



Jaouu £}Uai yC-Uj 
quadrilateral, simple 



quadruple 



u*Wj 






•£*U J *^ J <j£j Jj^ ft^^^MO ji^iVir. AjujI (y* 4j9 jA UjjaM ^cbjSlj 



■M C^Wj £1 J* ^ <Ja5i C&AJ J ^^ C> W* c#°Wj l£* 



SL*&a Jj^a 5 jjAiS 



quantic 



1 * T* 




k-aG j . j£i j cjyjyila J 3i iTiU*m ^J^ JjJa. dj±S 



IflJjfekJ ^jW diljjilaJl JLte L-Awia. ^Jc^LiaJl j l$J*.J^ 



m 



quantifiers 




j^ J ) ys w* JjVi ^u-, . ■ ^ j, ■ jj > ju 3 j "jsr 






J 







4a*& 



quantity 



6.1— & <J_JL» (j— j^ dilS^Lub ^iu V j -LuSll j!Lu Ajjfx j! AjjLjia. SjLc JS 



«J 



quarter 



AjjImlm ^UmiI Aju jl £)a Ja.1^11 e _W1! 



Siuijii (iiijli J) Uji» <> 

quartic 

.Ajuljll Aa.jJ1I (> JjJ* Sja& ^iiU-ft ^A AajI JB Aa.j^\I 



<U*ljll 4*jjlt SteUul tf Jji j* - 4«*ijft **>^ 6* ***»-•* d* 

quartic, solution of the =. Ferrari's solution of the quartic 

i Ferrari 's solution ofthe guartic : J*& ) 



quartic symmetry 



^frljj JjU 





^JaSi ^ -UJalU» «JLiUjSLju Aju jV 4juu11j jlt** J^» J>^ 



m 



&WJ5»^ 



quartile 



^W ft.fi, , fia 15* 



a & & 



\f{x)dx = \f{x)dx = J/(jc)<fc = //(*)<& 

-«• a & a 



1 
4 



quartile deviation 

1 



^j» cAjaJtfl 



2 (a -a) t/ *<j*Hj «w» Ltt^J» c*» £>> «-*- 1 

( guartile £JJjSH JWSj : jJiJl ) 



quasi-analytic fanction 



. »£0 &**! jc e/ ^LLSil / (,0 (xj = O&IJ] 



quaternary 



j*alki) ^*l^j 



i Jjualkr AajjI tf ie cfjA^ J J*^c> %juj! (>» cJJ^ ^ ***•* 



>dlklt 4j»1*j SU& JjJ* IjfiS 



qua terna ry quantlc 



(quatmtay >-U»JI ^^j i guantic iLS* 4jjbt i j££ : jtil ) 



rvA 



&jgjjjlj&lt 



quaternion 



x = x a +x l i+x 2 j+x i k 



p jilt t> >j 



CS* MJ^ ^J^ ^J^J •M^ ^^ x l ,x 2i x 3 ££LUa1Ij X 



o 



cx = cx + cx,i + cr 2 7 + cxjc 



r^l* c <>AjS ^ifr 



(^^ > = ^o+>'i« + >'2y + > , 3 fc «^ J' J X £*a.AjLocj 



f y J x OH ^P^** *-J^>J^i AjIaC ^.1 jabL t_JjjJall (Jiwalah c_Jljjk*jj 



i 3 = j 2 -k 1 =-1 , ij = -ji = k , jk = -fy'~i , H--ik = j 

JjJ fW <^J#» &U^J i^*JiW f** J! CAij^l _£]! 4 



(W.R . Hamlliton, 1 865) "o A* 1 * 



£jUil jLi oUujja J* 



quaternions, con j ugate 



jA x = x + jc,f + x 2 j + x 3 k OjP J 3 ' j£lt Jatj* 



x+y=x+y , x.y-x.y , xjc = x jc = jc„ + x\ ' + x 2 + x 3 = N(x) 

. x J&t* j* N(x) .ia*Sl j 



N(xy) = N(x)N(y) d£ x,y y-^lj 



^LulU *£jtt j\ lajjft <> 



quintic 



.AjjlaIaJI iAjS^II jij 4^jJ*Sl p.Lo!uVI ^^iu ^JJf* Ji ^**i3A <&ua 



4jubttl^Jt MajjI! £>«• »1*&a 43^1 S j£& 



quintic quantic 



( guantic SU& ^jj». * jjjS : jlaul ) 



VY* 



C\ ml JQ_*ll 




3*bU&l ff jt* 



quotient 



L^ J»J jjfr A^ 4-WS £* 2L*jlSll ^UoSSl 
Ajujm ^^ptl\ 4^jui5 4_jLic. J^La . -JaUllj <amia!1 r; jl^ UpI 

.^a.lj -JJLllj Aj^Ij ^Ajuii ?rjl^ ^h^ 

: jtal) 



division 



Aj(LUl9 



quotient group 



^aliiSUI /JsL Sjaj 






. G/ H >JL? 1*1 >JJ j i/ Sj-jU ^L-a-al! *jall U^^Ufr ^1 

o j-ajl Ajj3?" *->0^ 3 i^lirfioti Ajill : jiajl j 

co^ef qf a sub group ofa groiip 



quotient ring 



<Ltu&l kJa AHa 



. RI I J^JL S^lc l$l UjJj Ajjjail 



quotient space or factor space 

c^Jjtj ja\£3 Jj*-^ ^1 ^u-iaj t jalfi A£Ac l«Jc. c-iV* Att r ^K lil 





«-_b j*l ^Saj jas 



>-ab*J ( 3Ma Jjull ) *iuna i£jI£*c 






r -Uill ^ <> tc-l ji <£S5 l^k^ aajjIoj ^al£SXI J^aal (!&• i*A\ ) 




la 




Vi 



£J 





c 



J9l£3il J^JaS /ja 







LiiSa. T^i& 



x-y 



il£ cIjI JaSa 



I=V 




(^L^Molpj^l^^^l^^j^ 




1o**olM 






•( J^J JJ»*-*" fc^ - d* j* ) -^Kjl* 






( >>^J ti^ ^fo 3 - J^J J***- 3 t^ ) J^-^ f*** 1 ' 



.( f.\ JaJ ^uLoa 4Jx _pjua j J^« »3l*aM 



J 




>J4il 




. Allu^llj ewLojSu) "?•»* 





• CV® 






. ( «*> ) c^Vb **** • 





(^>^J)^Vio»jp • 



rr\ 



. d*yi 

. c -jjlaj| <ULiaflj J^JlaiaII Ail^C 



. ( iLu o»jU § a*-it ) 2*4j*11 2*111 *o*o 2l*o -£ 



: «L;*l*11 ^IjIjSlI +^i -o 








( *i>t asas ) ^uVij J-Aifin 





Cfc**Hjtl1* 2*jL«H dj d J1 ^ ^oaJI jo3*o» j«la* ^Iwla j*Uo -1 



. aaa^o rf.i»o>o o^ ^ +*± -y 








• pjfli 



fel<-it£ 





^^S^Ju» Jj35k.ill Jitiuull 3 j» ^ * ^1 



AjJJ«]| ^il!| £«^ ^0 j> JjVl WUl jl^Vl ^i» Sicj ^3* 



mm 






*pw 




